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RIGHT AND WRONG USES OF DIURETICS ‘ 

Gektleitek: Today I am going to discuss the use of diuretics 
and, prefaton* to that, summarize verj^ brie£y renal function. 
The kidnej’ is an excretory’- organ through ivWch various sub- 
stances leave the body. Except for very small quantities of 
hippuric add the human kidney is almost purely an instrument 
of excretion, and it is the influence of drugs on the kidney in 
relation to excretion that concerns us in therapeutics. Drugs 
that increase renal activity are diuretics. They may accomplish 
this increased renal actiidti- in various vraj’s. 

Without going into the details of the pharmacologic action of 
the drugs used as diuretics and uithout undertaking to discuss 
their action in an exhaustive vay, a brief resmne of the present 
conception of renal activity' in relation to the action of diuretics 
is needed for a general understanding of the subject in its ch'nical 
bearings. 

The kidney has a very rich vascular suppN. The blood 
from the general circulation reaches the glomerulus, vhere it 
flows into a capillaix' sj'stem. It is then gathered into a small 
eSerent artery, which soon again breaks up into a capillar}' 
s}stem about the renal tubules. Finally, the blood is gathered 
into an efferent venous system. This mechanism of circulation 
affords two places where the blood with a slow current in thin- 
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walled capillaries can exchange materials in solution in it witli 
the contents of the thbules. According to tlie modern tlieory 
(Cushny), from the glomerular capillary area substances pass 
. through the glomerular membrane by filtration, while by means 
of reabsorption through epithelial cells into the peritubular 
capillary system part of tliis material passes back into the circu- 
lation. The composition of the urine in last analysis depends on 
the balance between glomerular filtration and tubular reabsorp- 
tion in relation to tire composition of the blood. 

The amount and quality of urine excreted tlieoretically can 
he influenced by changing tlie composition of the blood, the rate 
■and pressure of blood flow, the character of the filtration and 
■absorption membranes, or the cellular activity of the epithelial 
■cells. Some urinary constituents, such as urea, called non- 
threshold substances, after passing through tire glomerular 
membrane by filtration, undergo no reabsorption in the tubules; 
others, known as threshold substances, are reabsorbed in varying 
degree by the tubular epithelium; some, as glucose, practically 
completely; others, like sodium chlorid, only partially. The 
latter only appear in the urine ivhen tliey exceed a certain amount 
in the blood, i. e., exceed their so-called threshold value. This 
is a very complex mechanism not as 3^et tlioroughly understood 
for the normal kidney. Both cellular vital activity (physiology) 
and the ph}^sical properties of Imng membranes and of dissolved 
substances (physical chemistry) plaj' tlieir part in it. Diuretic 
drugs, to produce their effects, must influence this complex 
mecham’sm (pharmacology), and, furthermore, not alone in tlie 
normal kidney, but under changed conditions brought about in 
its structure by disease (pathology); changes which may be 
focal or diffuse and involve various levels and structures of the 
renal excretory unit, i. e., the glomerulus and its tubules. 

If a diuretic is effective, it either increases the amount of 
water or solids of the urine; usually both are effected, but in a- 
varying ratio. As rational therapeutists we should use diuretics 
only when conditions indicate the desirability of accomplishing 
this end, and we should be guided in the continuance of tlieir use 
by observations as to the results produced. In otlier words. 
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lia\Tng given a patient a diuretic, we must determine whether a 
dixiresis is produced as the first step in estimating the efficacy of 
our treatment. The simplest observations to make are to 
measure the amount of urine in relation to the fluid intake and to 
determine its specific gra^•ity. In addition, we can quantitate 
certain constituents of the urine in relation to food and fluid 
intake to see whether they are being excreted in increased amount 
as an effect of the treatment instituted, and we can measure 
renal function by various means to see whether it is being im- 
proved or not. Finallj^ in case of h3'pothetic to.xic substances 
we can onlj- form an estimate of their excretion by noting a 
change in sj-mptoms. 

As already indicated, the renal mechanism is complex and 
diuretics can influence it in various waj’S. To a certain extent 
the pharmacologist has given us information as to how certain 
substances produce a diuretic effect, and it is quite certain that 
all do network in the same wa}\ Wflien it comes to the diseased 
kidney we have but little information as to the detailed mechan- 
ism of different diuretic substances (pathologic phj-siolog}' and 
pathologic pharmacologj^) ; what we know is based largeh* on 
clinical obserx'ation, and this has shown that different diuretics 
have different actions, at least one is sometimes effective when 
another given under the same conditions, as far as we can tell, is 
ineffective. 

In practical therapeutics what do we aim to accomplish by 
using diuretics? We seek to remove excess water, thereb}’ 
decreasing edema, and to remove deleterious substances which 
have accmnulated in the bodj-. These deleterious substances 
are nitrogenous compounds, sodium chlorid, possibty other 
inorganic substances, and that hjqjothetic toxic substance that 
causes the manifestations we know as uremia. To use dimretics 
with this intent is rational, and it is a right use for a diuretic if 
we_have eridence that it is accomplishing the desired end. If 
we|have no evidence, as we observe the case, that a dimesis in 
this sense is taking place, we are not justified in continuing the 
diuretic, for we have no e\'idence that our tlierapeutics is doing 
tlie patient any good. Furthermore, we have e\’idence that a 
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diuretic producing no diuresis increases renal fatigue or renal 
irritation, or both, and actually does damage to the renal 
structures and decreases such excretion as otherwise would take 
place. When this is the result it is wrong to continue the use 
of a diuretic. 

As a general rule, an increase in any urinary constituent 
following diuretic drugs is accompanied by an increased output of 
water if there is an available source of water either in tissue 
fluid (edema) or in fluid intake. There are occasional exceptions 
to this, .but they are few enough for water output to be a very 
, satisfactory index of a diuresis, and when there is no water in- 
crease it is rare for there to be any considerable increase in the 
other urinary constituents. Weighing the patient and measuring 
the urine amount in relation to fluid intake become the best and 
at the same time are the simplest means of determining a diuresis. 
Consequently, both observations should be made regularly as a 
means of determinging effectiveness of a diuretic, and if these 
observations are not being made when giving a diuretic we fail 
in acting as rational therapeutists. 

When water is excreted by the kidney in increased amount, 
with few exceptions, it carries out an increased amount of other 
urinary constituents and often increases urine output out of 
proportion to the added fluid intake, and in this sense water is a 
diimetic. Figure 188 illustrates this. Here in a patient with 
chronic nephritis, showing a considerable edema of about four 
months' duration, and without any evidence of cardiac insuffi- 
ciency, an increased intake of fluid produced a slight diuresis. A 
few days later theobromin sodiosalicylate failed to cause adiuresis, 
and subsequently potassium acetate was ineffectual. Moreover, 
like other diiuretics, water increases renal work and may lead to 
renal fatigue and decreased renal output when given to an 
individual or animal with a damaged or diseased kidney. Conse- 
quently, fluids should be looked upon in a therapeutic sense as 
one of the diuretic group. 

The symptom which occurs most commonly as an indication 
for using a diuretic is the presence of edema. If edema, as 
very often is the case, is moderate in amount, it is not an in- 
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dication for using a diiuretic. \\Tien it causes annoj-ance we 
should seek to remove it by a diuretic along with other appro- 
priate measures. As with edema there is already an excess of 
fluid beyond the ability of the kidney and other water-excreting 
%TScera to elinunatej water is not a proper dimetic substance for 
these patients. Caffein, theobromin sodiosalicjdate, and theo- 
phyllin are proper diuretics to remove edema, and one or the 
other should be used under these conditions. They should be 
continued to be used, however, only if they increase the amoimt 



Fig. ISS. — The solid black dots indicate the twenty-four-hour amount 
of urine in cubic centimeters. The black circles indicate the twenty-four- 
hour amount of fluid intake in cubic centimeters. Each arrow under W' 
indicates a day on which the patient received an additional 1000 c.c. of 
water; the arrow under D indicates a day on which the patient recei\'ed three 
doses of 0.5 gm. each of theobromin sodiosaIic\ late, and the arrow under F 
a day on which the patient received two doses of 1 gm. each of p>otassium 
acetate. 

of urine. Failing to obtam a diuresis from one, another should 
be tried, since as the result of conditions which we cannot predict 
or predetermine sometimes one of this group is efficient when 
another is not. ksuall}’ it is best to change the diuretic rather 
than increase the dose if an average dose is being given. This 
is well illustrated in Figs. 1S9, 190, Here in a patient with 
aortic stenosis and insufficiency, and edema of essentially cardiac 
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origin, diuresis is produced b}' theophyllin and by caffein sodio- 
benzoate in combination -with digitalis, as shown in Fig. 189, 
while there is absence of diuresis from theobromin sodiosalicylate. 
You null note toward the end of the chart that the failure of a 
diuresis from theobromin occurs when diuresis is possible, 
because follon-ing a failure to secure diuresis from theobromin it 
was produced by theophyllin.. In order to determine whether 
tVik difference was due to a lack of absorption of the theobromin 
the experiment was repeated with intravenous dosage; as shonm 
in Fig. 190 theophyllin produced a marked diuresis and theo- 
bromin no diuresis. 

It should be remembered alwaA*s that diuretics increase renal 
work, tend to produce fatigue, with a consequent reduction in 
acti\’ity of renal function, and may easily do harm. So if 
diuresis does not ensue, one should be verj' cautious in continuing 
their use or in increasing the dosage. Moreover, when a diuresis 
occurs, renal fatigue follows, and a period of rest is desirable. 
Hence, intermittent rather than continuous usage of diuretics is 
indicated, one day gi%ing the drug and the next day omitting it. 

YTien circulation is efficient and edema has arisen from 
inabilit}- of the kidney to excrete water, in other words, with a 
renal edema, it is rare for a diuresis to follow the use of any of 
tills group of diuretics, whatever the dosage or the means of 
ghmg the diuretic, b)- mouth, subcutaneously, or intravenous^. 
It is in this group that diuretics are often used to the damage of 
tlie patient, and when pushed may greatly depress renal function. 
Tills failure to get a diuresis is well shown in the following figures. 
Figure 191 shows a failure of diuresis tirice from single doses of 


Fig. 1S9. — ^The solid black dots indicate the twenty-four-hour amount of 
urine in cubic centimeters. The black circles indicate the twenty-four-hour 
amount of fluid intake in cubic centimeters. Eiach arrow under -V indicates 
a day on which the patient received three doses of 10 c.c. each of an infusion 
of digitalis. Each arrow under .A.- indicates a day on which the patient 
received two doses of 10 c.c. each of an infusion of digitalis. Each arrow 
ov-cr B indicates one dose of 0.5 gni. of theophyllin. Each arrow over C 
indicates one dose of 0.2 gm. of caffein sodiobenzoate. Each arrow over D 
indicates one dose of 0.3 gm. of theobromin sodiosalicylate. Each arrow 
owr E indicates one dose of 0.5 gm. of thcocin sodioacetate. 
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0.3 gm. of theophyllin, whether given with or without an ac- 
companying course of digitalis, to a patient who gave the follow- 
ing history: A man aged thirty-eight noticed, eleven days before 



Fig. 190.— The solid black dots indicate the twenty-four-hour amount of 
urine in cubic centimeters. The black circles indicate the twenty-four-hour 
amount of fluid intake in cubic centimeters. The arrow under A* indicates a 
subcutaneous dose of 1 c.c. of digipuratum and under A^ a day on which the 
patient received three doses of 10 c.c. each of an infusion of digitalis. _ The 
arrows at B indicate two doses of 0.5 gm. each of theophyllin given intra- 
venously and at D a dose of 1 gm. of theobromin sodiosalicylate given intra- 
venously. 


coming into the hospital, that his legs began to swell. Five 
days before he came in he found that his face was swollen. 
Two days before admission edema had involved his genitalia. 
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This patient had a normal blood-pressure, signs of fluid in his 
thorax, possibly some fluid in his abdomen, and a marked degree 
of subcutaneous edema. On admission his urine contained a 
large amoimt of albumin, many hyaline and granular casts, 
many of which had fat attached, and a verj'- few red blood- 
cells. His excretion of phenolsulphonephthalein was 28 per cent.' 
in two hours. His non-protein nitrogen was 36 mgm. per 100 
c.c. of blood. You -will also see in this chart that digitalis by 
itself produced no diuresis. 



Fig. 191. — ^The solid black dots indicate the tn'entj’-four-hour amount 
of urine in cubic centimeters. The black circles indicate the twenty-four- 
hour amount of fluid intake in cubic centimeters. Each arrow under A' 
indicates a day on which the patient received three doses of 0.1 gm. each of 
powdered digitalis leaves; under A- a day on which the patient received two 
doses of 0.05 gm. each of powdered digitalis leaves. Each arrow under B 
indicates a dose of 0.3 gm. of theophyllin. 


In another patient no diuresis followed theobromin, theo- 
phyllin, iwea, or sodimn chlorid, as shown in Fig. 192, which is 
from a patient who gave the following his tor}': A man of thirty- 
one developed swelling in his legs three and a half months 
before he came into the hospital. On admission he showed 
considerable edema of his legs and trunk, and definite signs of 
fluid in his abdomen. His phenolsulphonephthalein excretion 
varied bettveen 28 and 52 per cent, in two hours. His non- 
protein nitrogen was 23 mgm. per 100 c.c. of blood. His urine 
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picture was essential!}- the same as in the preceding patient. His 
blood-pressure was 150 mm. of mercury. In still another patient 



Fig. 193. — ^The solid black dots indicate the twenty-four-hour amount 
of urine in cubic centimeters. The black circles indicate the twenty-four-hour 
amount of fluid intake in cubic centimeters. Each arrow under A* indicates 
a day on which the patient received three doses of 0.1 gm. each of powdered 
digitalis leaves; under A- a day on which the patient recei\ed two doses of 
the same, and under A’ a day on which the patient recehed two doses of 
0.05 gm. each of powdered digitalis lea\es. Each arrow under B indicates a 
dose of 0.5 gm. of theophyllin; under C a day on which the patient received 
0.13 gm. of caffein citrate every four hours; under D a dose of 0.5 gm. of 
theobromin sodiosalicylate; under P a dose of 1 gm. of potassium dtrate, 
and under P a day on which the patient received two doses of 0.5 gm. each 
of potassium citrate. 


of Yen' similar t}-pe digitalis, theobromin, theophyllin, caffein, 
and potassium citrate }'ielded no diuresis, as is shown in Fig. 193„ 

VOL. 4 — 104 
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On the other hand, when there is edema because circulation is 
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Fig. 194. — ^The solid black dots connected by a solid line indicate radial 
pulse rate; the circles connected by a solid line indicate ape.K heart rate. 
The circles connected by a broken line indicate fluid intake: the solid dots 
connected by a broken line indicate urine output. Each arrow under B 
represents 0.3 gm. of theophyllin; those over A represent digitalis; each 
arrow over A- representing a day on which patient received three doses of 
0.1 gm. of powdered leaves, each over A’ two doses of 0.05 gm., and each 
over A'' three doses of 10 c.c. of infusion. 


inefficient and renal cells are little damaged, these diuretics, 
especially when combined with digitalis, produce a marked 
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increase in urine flow and act to reduce rapidly the edema. This 
group of diuretics are indicated for this tj'pe of case and pro- 
duce best effects when given in moderate dosage and inter- 
mittently. 

With edema of renal origin digitalis does not act to increase 
urine output uifless there is some cardiac incompetence (Figs. 
191, 193). If, however, edema is of cardiac origin, digitalis 
by itself produces a diuresis, and in this sense and for these cases 
is a diuretic drug. In this group of cases of edema of cardiac 
origin digitalis and the other diuretic drugs combine to produce a 
more marked diuresis than if used alone, and it is ad^dsable to 
use them in combination (Figs. 189, 190, 194). The}’ should not, 
however, be combined in one prescription, as is frequently done, 
because digitalis ought to be given continuously until a digitalis 
effect is produced, and then the dosage should be decreased so 
as to just maintain the action, while the diuretic drugs should be 
given intermittently in moderate dosage, and stopped when there 
is e\'idence of renal fatigue. Ob^■iously, these requirements of 
effective therapeutics cannot be met when both drugs are com- 
bined in one mixture and the amormt given of the one cannot be 
changed without a corresponding change in the other. 

The next sxTnptom, of importance rather from its seriousness 
than from its frequency, which calls for a divuesis, is uremia. 
Water is the most effective diuretic for uremia. Our aim is to 
eliminate from the circulating blood a h}’pothetic toxic substance. 
If water increases mine flow, there is more chance of the toxic 
substance being excreted. If the water fails to increase urine 
flow, it will lead to edema, and apparently remove toxic sub- 
stances from the blood to the interstices of the connective tissue, 
where they do little harm. At least it is a matter of rbrnVal 
record that an increasing edema sometimes is accompanied by a 
decrease in toxic s}’mptonis, and vice versa. Water may be 
given by mouth as an increased fluid intake, or as normal saline 
solution by rectal seepage, by subcutaneous infusion, or by 
intravenous injections. It seems most effective when it can be 
given x'ia the gastro-intestinal route. 

With the water in uremia diuretic drugs may be used, but a 
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uremia occurs with a seriously damaged kidney it is not likely 
that the diuretic drug will increase the urine flow. As they 
may act to decrease renal activity, caution must be used in 
giving them so that the effect of the water is not minimized. In 
the case of uremia we have no means of determining tire effects 
of our therapy other than by the effect on symptoms. There is 
no substance which we can quantitate in the urine to measure 
whether or not the cause of the uremic symptoms is being elimi- 
nated from the body. 

Another injurious substance we seek to remove from the body 
is sodium chlorid. Sodium chlorid retention is often associated 
with marked edema, and so water is of little use in its removal. 
There is, however, a form of dry salt retention in which possibly 
salt retention does harm. Recently it has been claimed that 
salt retention is an important factor in causing high blood- 
pressure, and in these cases there is no edema. In such cases 
it seems rational to think that various diuretics would increase 
salt output, but there seem to be few observations on record 
of the action of diuretics under tliese circumstances. Water, 
caffein, theobromin sodiosalicylate, and theophyllin, however, 
should have a trial in these cases of dry salt retention. Of 
them, water in large amount theoretically might be considered 
least likely of producing an improvement in hypertensive cases 
because of its likelihood of increasing the blood-pressure and 
indirectly decreasing renal function tliereby. In other words, 
under these circumstances water is not likely to increase salt 
elimination and serve as a satisfactory diuretic. 

In sodium chlorid retention with edema diuretics very 
rarely cause a diuresis (Figs. 191-193), and so very rarely 
increase salt and water elimination. A decreased salt intake 
may allow of an output of retained salt if the intake is reduced 
below output. In many cases the salt and water retention is 
very slowly overcome, and satisfactory progress is not made 
unless other methods of fluid elimination are used. In such 
cases a tentative use of caffein, theobromin, and theophyllin 
should be made. In my experience they but rarely produce a 
diuresis in this group of cases, and so are ineffectual. If on trial 
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this proves to be the case, thej' should have no further use in this 
t^-pe of patient. 

The nitrogenous substances are the last of the injinious 
retention products to be considered. Here, as a rule, we are 
dealing with a severely injured kidney, and diuretics are in- 
effective, with the possible exception of water. It may be that 
the nitrogenous substances in the amounts retained are not in 
themselves toxic, but merely are an index of the veiy* bad renal 
function, while the symptoms that go with their retention result 
from the retention of unknown substances. They ser%'e, how- 
ever, as an indication for obtaining a better renal function if it 
can be obtained in an^* wa}'. Here, as with all renal disturbances, 
diuretic drugs are but one means of increasing bod}' elimination. 
In discussing diuretics I have made no mention of other channels 
of e limin ation. I have assumed, however, that these other means 
will be utilized in combination •nith diuretics as the conditions 
in each case indicate. 

Finally, diuretic drugs should never be used because of a 
diagnosis of renal lesion; they have definite indications for their 
use and should be used only when these indications are met with. 
Used judiciously under proper conditions they are productive 
of good. Wrong!}' used they do harm. There is a right use and 
a wrong use for all diuretics. I have confined my attention to a 
few which are generally used. Further study of the problem 
should throw more light on these, and better ones ver}' surelv 
can be foimd. The action of diuretics on the damaged rather 
than on the normal kidney is what particularly needs further 
investigation from pharmacologists and clinicians. 
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THE VITAL CAPACITY OF THE LUNGS IN HEART 

DISEASE 1 

The cases iThidi are about to be demonstrated are patients 
with heart disease, and the discussion of them ivill be limited 
largely to the question of dj’spnea. Although shortness of 
breath is only one of the many sjmiptoms of heart disease, it 
seems justifiable to devote considerable attention to an analysis 
of it because dyspnea is by far the most common, as well as 
one of the earliest, sjTnptoms produced by cardiac weakness. 
In occasional cases palpitation and precordial pain may be the 
earliest presenting symptoms, but there is usually associated with 
them a tendency to d 3 ’spnea on exertion, which ma)-, however, be 
completely masked by the more acutely distressing subjective 
sj-mptoms. Such e^•idences of cardiac failure as cj’anosis, 
edema of the legs, and hepatic tenderness are late signs of cardiac 
weakness, and when thej^ are present an abnormal tendenc}’’ to 
d}'spnea is rarely absent. IMany patients with heart disease, 
it is true, do not complain of shortness of breath. This is espe- 
ciall}- noticeable in j-oung persons in the earty stages of vahnilar 
heart disease which is the result of rheumatism or some other 
acute infection. In such cases the injuiy^ has been largety 
limited to the heart valves and the damage to the heart muscle 
has been comparatively* slight. The strong, healthy myocardium 
is still able to compensate for the lesion of the valves, so that the 
functional efficiency* of the heart remains normal. Striking 
instances of this were seen during the war, when it was frequently* 

'From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, 
Mass. 
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observed that soldiers with definite disease of the aortic and mitral 
valves were able to carry on full duty without limitation of their 
activities. In such men heart disease was in the nature of an 
accidental finding, for there was apparently no decrease in the 
reserve power of the’ heart. For practical purposes such hearts 
are essentially efficient, for they are capable of maintaining a 
circulation which meets all the demands made upon it when the 
skeletal muscular system is working at its utmost. These are 
instances of cardiac disease with complete compensation and 
must be classed as belonging to the heart disease of “signs,” 
in contrast to the heart disease of “symptoms.” Later in the 
course of such cases, either as the result of subsequent acute 
infections, of vascular changes, or of a further development of the 
inflammatory process, the heart muscle becomes less efficient 
,and its normal reserve power is reduced. At first the heart is 
unable to adapt the circulation to the needs of the body when the 
demands on it are great, as in severe exercise, but later the 
weakness of the heart becomes so pronounced that the circulation 
is insufficiently maintained even when the body is at- complete 
rest. In either case dyspnea usually forms an important part 
of the clinical picture, occurring, on the one band, only on exertion 
and, on the other hand, even when the patient is at complete 
rest. In sharp contrast to the clinical picture of these cases 
of heart disease, which begin -with physical signs and only develop 
symptoms when the course is advanced, are those which are 
characterized from the beginning by the s^ptoms of cardiac 
weakness. These are the cases of heart disease which are par- 
ticularly common after middle age and in which the pathologic 
lesion is usually limited to the myocardium. Attention is usually 
.called to these cases by the appearance of symptoms referable 
to the heart, and of these symptoms dyspnea on exertion is by 
far the most common. Dyspnea may be extremely distressing 
at a timp when the phj^sical examination of the heart by aU 
•m’odem methods, including a;-ray and electrocardiograph, shows 
very' little that is abnormal. Precordial pain and palpitation 
may also be early symptoms, but in most cases the tendency to 
dyspnea will be present, although it may not be prominent in 
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the patient’s mind because he has limited his ph3^ical exertion so 
completel)’’, in order to avoid pain, that he has had no opportunity 
of testing his tendencj- to dj-spnea. D}' 5 pnea, therefore, is to be 
regarded not merely as a general sjmptom of heart disease, but 
as important emdence of a decreased functional efficienc)' of the 
myocardium. The tendency' to dyspnea is a good index of 
what is known as “the reser\'e power of the heart.” Under 
normal circumstances the reserv'e power of the heart is vety great, 
and the normal heart muscle can usuallj* adapt the circulation of 
the blood to meet the demands made on it bj' the greatest amount 
of phj’sical exercise that the subject is capable of carrA-ing on. As 
the heart muscle becomes weak this reseiA-e power is cut down 
and a much smaller amount of ph3’sical exertion produces 
d3'spnea. We know from clinical experience that a patient with 
heart disease is not doing well when he tells us that he gets short 
of breath more easil3^ tlian formerty. \^^len, on the other hand, 
he tells us that he can go up two flights of stairs without getting 
out of breath, whereas he formerty could go up onl3' one flight, 
we know that his cardiac condition is impro\'ing. Such state- 
ments as to the variation in the tendenc3’ to d3'spnea give us onl3' 
a general, rather vague idea of the patient’s condition, and the3' 
are so often colored b3' his subjective state of mind that the3’ 
lack the value of precise quantitative obsers'ations. Nevertheless, 
the degree of d3’spnea or the tendenc3' to d3'spnea is vety generall3' 
used as an index of the cardiac condition. Later in the clinic 
we shall see, however, that it is possible to make observations 
which express this tendenc3’, somewhat indirectl3’, in a quanti- 
tative manner. 

Before taking up tliis problem of a quantitative index of 
d 3 ' 5 pnea it will be well to review briefl3’ some facts regarding 
the ph3'siolog3’- and patholog3- of the circulation and respiration 
whicli bear on it. Perhaps tlie most fundamental actityties in 
the bod3' the chemical processes which go on in the cells and 
tissues. These cliemical processes, which ma3' be broadl3' 
summed up under the head of “bod3' metabolism,” are the 
essential regulators of tlie circulation and respiration. In order 
that the metabolism ma3' be carried on in a normal manner 
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certain substances must be brought to the cells and other 
substances must be carried away. Oxygen, for instance, is 
brought by tlie blood to the tissues from the lungs and carbon 
dioxid is carried away from tlie tissues and excreted through Uie 
lungs. The proper carrying on of tliis exdiange of gases is 
absolutely necessary for the life of the cells, and the rate of the 
gas exchange depends on the rate of metabolism in the tissues. 
When a person is at complete rest and fasting, chemical activities 
in tlie tissues are low and the amount of oxygen needed by them 
is nearly at a minimum. If, however, the metabolism of tlie 
tissues is increased, as may occur, for instance, as the result of 
physical exercise or nervous excitement or certain disease 
processes, then the demands for oxygen become much greater. 
The increase of metabolism must be accompanied by a complex 
series of changes wliich result in an increased rate of flow of 
the circulation and an increased activity on the part of the lungs 
whereby more air is brought in contact with the blood in the 
pulmonary vessels. These adjustments on the part of the 
respiration and circulation go hand in hand, so that the need of 
the tissues for oxygen is supplied in the most economic way. It 
is obvious that an inadequate supply of oxygen to the tissues 
might result either from an insufScient drculation or an insuf- 
ficient respiration. The blood must be properly aerated by the 
ventilation of the lungs, and it must then be transferred at the 
necessary rate from the lungs to tlie tissues. Botli factors are 
important, and the failure of either will cause interference with 
the gaseous exchange which will manifest itself subjectively to 
the patient as the sensation of dyspnea. Dyspnea, therefore, 
may be caused either by failure of the heart to provide an 
adequate flow of blood or by failure of the lungs to properly 
aerate the blood. In patients with heart disease one would 
naturally expect the production of dyspnea to be particularly 
associated with an inadequate circulation of the blood. It is 
unfortunate, therefore, that there are at present no generally 
applicable methods for the determination of the rate of blood 
flow, and we have extremely little direct knowledge con- 
cerning the changes of blood flow resulting from decreased 
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efficiency of the heart muscle. More information has been 
obtained mth regard to the respiration in heart disease and, as 
will be seen, there are certain pathologic changes in the character 
of the external respiration -which can easily be demonstrated 
and which tbrnw light on the occurrence of dyspnea in heart 
disease. It is -Kuth these changes that we shall concern ourselves 
especially in the present clinic. 

WTien a normal person is lying quietly at rest his bodily 
acti-vdties are nearty at a minmnum, and the amoimt of oxj’-gen 
required by his metabolism is so small that it is easily supplied to 
the arterial blood by slow and rather shallow breathing. The 
minute-volume of pulmonary ventilation is low'. ^^Tien there is 
any increase in muscular acti\dty the subject will require more 
oxj'gen, and the absorption of this additional oxj'gen, as well 
as the elimination of the increased carbon dioxid formed, is 
accomplished by an augmentation of the minute-volume of air 
which is brought into contact with the blood of the capillaries 
of the lungs. This rise in minute-volume is brought about by 
increase of both rate and depth of breathing. Thus, for instance, 
a man at complete rest may breathe 400 c.c. and at a rate of 15 
per minute. His minute-volume is 6 liters. If he then under- 
takes strenuous exercise his metabolism wdll become greatly in- 
creased and the ventilation of his lungs corresponding!}'- greater. 
The rate of respiration may be raised to 35 per minute and the 
volume per respiration to 1500 c.c. The total minute-volume 
will then be about 52 liters. This ability to increase the voliune 
of air breathed per minute is fundamentally important in meeting 
the requirements of increased metabolism. It is, as you see, met 
in part by increased rate of breathing and in part by increased 
volume per respiration. The latter, however, is the more im- 
portant means because it is more economic to take deep and 
slow respirations than it is to take rapid and shallow respirations. 
This depends on the fact that a part of each inspiration remains 
in the upper air passages or “dead space,” and does not take any 
part in gaseous e.xchange. The ability of any indmdual to 
breathe deeply depends ver}' largely on what is known as the 
"mtal capacity” of the lungs. The ^■ital capacity of the lungs is 
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the volume of a complete expiration after the deepest possible 
inspiration. It is easily measured by any simple form of spirom- 
eter, such, for instance, as the type which is commonly used in 
the gymnasiiun. In a normal individual the average vital 
capacity of the lungs is approximately 4500 c.c. It is obvious 
that when a person is exercising he is not able to take respirations 
which are equal in volume to his whole vital capacity. He cannot 
breathe his total vital capacity at a rapid rate. As a matter of 
practical experience it has been foimd that when subjects are 
exercising hard they breathe at a rate of approximately 35 per 
minute and they use about one-third of their vital capacity at 
each respiration. The greater the vital capacity, the more it is 
possible to increase the depth of respiration, and, conversely, 
the lower the vital capacity, the more one is limited in his 
ability to increase the depth of respiration. 

A few years ago we carried on some interesting experiments at 
the Peter Bent Brigham Hospital on the production of dyspnea in 
normal persons and in patients with heart disease. On account 
of the danger of having patients with heart disease carry on 
severe exercise we allowed all the subjects to sit quietly in bed and 
produced the dyspnea by having them breathe air. containing 
increasing percentages of carbon dioxid. The carbon dioxid 
stimulated the respiratory .center just as it does when it is formed 
during exercise, and the rate and depth of respiration increased 
as the percentage of carbon dioxid in the inspired air was raised. 
At the end of the experiments with the normal subjects, when 
they were completely dyspneic, the voliune per respiration 
averaged about three times as great as it was at the beginning. 
In the patients with heart disease, however, the results obtained 
were quite different. At the end of the observation, when they 
were extremely short of breath, it was found that they had 
increased the rate of breathing, but that the depth of breathing 
had changed comparatively little. This was particularly true in 
the patients who had marked evidences of cardiac weakness, but 
it was also true, to a less extent, in those in whom the cardiac 
lesion was comparatively well compensated. The fact that 
patients mth heart disease did not react to the inspiration of 
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carbon dioxid by increasing tbe depth of their respiration in 
the same rvay as occurs in normal subjects led to an investigation 
of the general subject of the ^dtal capacitj" of the lungs in heart 
disease. Ever since Jonathan Hutchinson made his first ob- 
servations on the vital capacity of the limgs in 1846 it has been 
known that there is a decrease in the vital capacity in patients 
with cardiac weakness, but the subject had nev^er been inv’^esti- 
gated thoroughly, and we were interested to find that the vital 
capacity of the lungs in heart disease bears a close relation to the 
rlinirnl condition of the patient. This is especially the case if 
the clinical condition is judged by the tendency to dj-spnea and, 
as has aheady been stated, the tendenc)' to dj'spnea is in the 
great majorit)’’ of cases the most satisfactor)* index of the func- 
■tional effidencj’' of the heart. In general, one may sa^’’ that the 
lower the vital capacity of the lungs, the greater the tgndencv' 
to d}’spnea. The explanation of this is simple because, as we 
hav'e seen, if the vital capacity is low it becomes impossible to 
increase the depth of breathing in a normal manner. As a 
■tynsequence of this, when the metabolism is raised bj* exercise 
and a greater gaseous exchange is required, it is difiicult to obtain 
the'propty aeration of the blood b^’ the lungs. The rate of 
breathing can be increased, but if the depth of breathing cannot 
be simultaneously increased, there must obviously be a great 
limitation to the extent to which the total minute-v^olume can be 
increased. Thus, w’hile a normal person mav' be able to increase 
the minute-volume of pulmonaty* v^entilation tenfold, a patient 
with heart disease W'as onl}’ able to raise his minute-v-olume two 
or three times abov^e its v’^alue when at rest. Practical experience 
has shown that the vital capacity of tlie lungs varies with the 
general condition of the patient. If the clinical condition be- 
comes worse and tlie patient becomes dyspneic with less e.xertion, 
the vital capacity will be found to have fallen, and, on the other 
hand, if the patient’s general condition improves, the vital 
capacity will rise. It has, therefore, been found that repeated 
observations of the vital capacity give one an interesting and 
comparatively accurate means of following the course of patients 
with heart disease. Changes in vital capacity often indicate 
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more accurately than changes in physical signs or cliangcs 
observed by otlicr laboratory methods the course which the 
disease is taking. As will be seen from the patients to be shown, 
the vital capacity may be a good index of therapeutic action. 
Thus, for instance, the patient enters the hospital completely 
decompensated and with a very low vital capacity. Under 
digitalis his subjective condition improves and his vital capacity 
rises. After digitalization he may be given a prolonged rest 
cure, and during this period one can follow the vital capacity 
and see whether it gives further indication of improvement. 
While the patient is still being kept at rest in bed one can estimate 
fairly closely how much physical exertion he can undertake 
without undue dyspnea. It has been found, for instance, that 
patients who have a vital capacity which is at least 90 per cent, 
of the normal standards have no more dyspnea than do normal 
individuals. Those patients whose vital capacity is between 
70 and 90 per cent, of the normal are somewhat handicapped and 
become dyspneic on moderate exertion, but they are usually 
able to lead quiet, normal lives. Patients with a vital capacity 
between SO and 70 per cent, of the normal must be extremely 
limited in their activities and become dyspneic very rapidly. 
Those with a vital capacity below 50 per cent, of the normal are 
usually bed-ridden or extremely handicapped patients. The 
expression of vital capacity in forms of percentage of normal is 
an extremely useful method which allows one to generah'ze in a 
way that would otherwise be impossible. Unfortunately, it is 
not easy to obtain normal standards that are reliable in every 
case because there are so many factors which may cause varia- 
tions in the vital capacity of the limgs. Among the most im- 
portant of these are height, weight, age, and sex. West, however, 
working at the Peter Bent Brigham Hospital, foimd that the 
vital capacity bears a closer relation to body surface than to any 
other function, and, follo^ving his suggestion, we are accustomed 
to determine the normal vital capacity on this basis. The surface 
area is computed very easily by the method of Dr. DuBois from 
the height and weight. According to West, a normal man has a vi- 
tal capacity of 2.5 liters per cubic meter of body surface area, and 
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a normal woman has a vital capacity of 2 liters per cubic meter 
of body surface area. These values apply to young adults and 
are probably fairly well applicable up to the age of fifty. Beyond 
this we know there is a decrease in the vital capacity of the lungs, 
but adequate figures for the later decades are still lacking. The 
deviation of normal individuals from these standards is usually 
not more than 10 or 15 per cent., although athletes may have a 
somewhat higher vital capacity. The cause of the decrease in 
the vital capacitj'’ of the limgs in heart disease presents a problem 
of some interest. In advanced cases, in w'hich there is pleural 
effusion and pulmonary edema, it is easy -to understand how 
the movements of the lungs would be interfered ndth and the 
\ital capacity reduced. In a great many cases, on the other 
hand, there is apparently no relation between the decrease in 
the vital capacity and such physical signs. There may, indeed, 
be a considerable fall of the vital capacity in patients in whom 
the examinations of the lungs rev'eals absolutely nothing. A man 
with mitral stenosis, for instance, may give a history of dyspnea on 
walking rapidly or on going up stairs. Examination of his lungs 
by the usual methods and by the a;-ray gives no indication of any 
pathologic lesion, but his vdtal capacity is found to be 70 per 
cent, of the normal. In such cases it has been suggested that 
the limitation of the mov^ements of the lungs, which is evddent 
from the decrease in the vdtal capacity, is due to an increased 
pressure in the pulmonary circulation with engorgement of the 
blood-vessels and a consequent interference with the elasticity 
of the lungs. It seems probable that some such circulatory 
abnormality is at least one cause of the low vital capacity in 
heart disease, and if the theory- just stated is true, then the 
determination of the vdtal capacity of the lungs may give us 
important information concerning the condition of the pulmonaty 
circuit. The low vdtal capacity is certainly not merely the 
result of general weakness, for we have found, from observations 
on patients ndth other diseases, such as pernicious anemia in 
which there is much more profoimd general weakness, ndthout 
involvement of heart or lungs, that the effect on the vdtal capaciw 
is much less than it is in heart disease. 
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The following patients will illustrate concretely the manner in 
which the vital capacity of the lungs is of particular interest in 
heart disease: The first patient (Medical No. 15,373) is a woman 
tliirty-five years old, who entered the hospital August 10, 1920, 
with the following diagnoses: Chronic myocarditis, auricular 
fibrillation, mitral stenosis, mitral regurgitation, pleural effusion. 
She had smallpox, diphtheria, measles, and mirmps in childhood, 
and influenza and tonsillitis more recently, but there is no history 
of chorea, rheumatic fever, or scarlet fever. The patient is a 
Russian and speaks English with difiSculty, but as far as could 
be made out she considered herself well until fourteen montlis 
previous to admission, at which time she had a miscarriage. 
After this she had to remain in bed for several weeks on account 
of palpitation, shortness of breath, dyspnea, and cough. She 
improved gradually, but ever since has done little housework and 
has usually been in bed in the afternoon. She canie to the 
hospital on account of dyspnea, edema of the feet, and cough. 
On physical examination she presented the picture of a patient 
with a severely decompensated heart. She had dyspnea, slight 
orthopnea, and marked cyanosis. The heart was greatly en- 
larged and was absolutely irregular, at a rate of 114 per'minute. 
Murmurs of mitral stenosis and mitral insufliciency were heard at 
the apex. There were r^es at the bases of both lungs and signs 
of slight pleural effusion on the right side. The liver was greatly 
enlarged and extended down to the level of the navel. It was 
definitely tender on pressure. The systolic blood-pressure was 
110 and tlie diastolic 80. Electrocardiograms showed auricular 
fibrillation and “right ventricular preponderance.” Under rest 
and digitalis therapy the patient made little improvement. On 
August 20th she was still very short of breath. At this time her 
vital capacity was found to be 1000 c.c. Shortly after this her ’ 
general clinical condition began to improve, whether or not on 
account of prolonged rest is uncertain, and in conjunction with 
this improvement the vital capacity rose to 1500 c.c., and then 
to 1700 c.c. At this time, thirty-one days after admission, the 
patient felt so much better tliat she was anxious to go home, and 
left tlie hospital. After tlie patient reached home she was. able 
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to carry on a limited life -ndtli a fair degree oi comfcrt f~ sereial 
months. She could do a little of her housekeeping, but had to 
rest frequently and avoid all the hea\-ier •work. She izrdy — ent 
up stairs, as this produced marked shortness of hiezih. In snch 
a manner she got along reasonably rrell until early in Jannsr;.-, 
1921 she “caught cold,” developed a cough, and began to isxe 
so much dyspnea that she took to her bed for the greater part o: 
the time. She made little improvement, hoTrever, and on 
February 4, 1921 again entered the hospital rrith much the g?--" 
picture as on her pre^’ious admission, except that this thne 
there was a more rapid heart and a marked “pulse dendencnv' 
the heart rate being 120, -with only 77 beats per minute palpable 
at the wrist. She was extreme^ short of breath and her vital 
capacit}’’ was 1200 c.c. Treatment was immediatlev' b^un 
with digitalis and she received 1.2 grams of powered di^talis 
•within tn-elve hours after admission. The drug was then stopped 
because she began to show loss of appetite. Eight hours after 
the last dose of digitalis the heart-rate and the radial pulse-rate 
•R’ere both 48. There was remarkably rapid improvement in her • 
general condition, ndth striking disappearance of the shortness of 
breath and edema. On February 15th the vital capacit\- had 
risen to 1800 c.c., and -with continued rest in bed there was a 
further rise to 2100 c.c., and on March 1st to 2300 c.c. At this 
time the patient was perfectly comfortable and even when 
walking about the ward appeared to have no signs of cardiac 
insufficiency. 

We may now tmn to consider the chart (Fig. 195) which 
shows graphically the variations in the ^^tal capacitj- of the luncr= 
in this patient. It has been found that these records of the vital 
capacity are of much interest because thej^ give a definite pic- 
ture of the course of the patient’s disease. None of the other 
clinical records, such as those of the pulse, temperature, respira- 
tion, blood-pressure, or diuresis, give such a comprehensive pit-'>’ ' 
ture of the change in the patient’s clinical condition.' In the ■' 
present instance, for example, none of these show anythincf 'of 
importance except the rapid drop in pulse-rate -with digitalis' 
therapy in the last period of decompensation and the associated' 
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The second case is a man fifty years of age (Medical No. 
15,213) who entered tire hospital November 22, 1918, -witli the 
diagnosis of chronic myocarditis, auricular 'fibrillation, and 
chronic bronchitis. Except for an attack of “rheumatism” six 
years previously, at which time his knee and ankle were so 
swollen and painful on motion tliat he was in bed for five weeks, 
his past history is not important. Three years before entering 
tlie hospital, however, he began to suffer from palpitation of 
the heart and shortness of breath, both increased by exertion. 
He went to bed for six weeks and his symptoms improved to 
such an extent that he was able to be up and about until the 
present illness. For the last year his shortness of breath had 
been gradually increasing, and for tlie past two weeks it was so 
severe tliat he was unable to carry on his occupation as a ship 
carpenter. During this period he could not lie down at night 
because of dyspnea. He had no pain in the chest and gave no 
history of edema of the feet, but stated that for three weeks he 
had had a cough. On physical examination he was found to be 
slightly dyspneic even while at rest in bed. Examination of the 
heart showed great enlargement, with the left border on per- 
cussion 14 cm. from the midsternal line m the sixth interspace. 
The action of the heart was absolutely irregular in force and 
rhythm, but the rate was not rapid. At the apex a blowing 
systolic murmur of moderate intensity was heard. The radial 
arteries were tortuous and slightly thickened and the radial 
pulse was irregular in force and rhytlun. The systolic blood- 
pressure was 110 and the diastolic 45. Examination of the lungs 
revealed nothing except a few crackling rales at the extreme 
bases behind. The edge of the liver was felt about 6 cm. below 
the costal margin in the right nipple line. It was smooth and 
slightly tender. There was apparently a small amount of fluid in 
the abdomen, but there was no edema of the legs. Under rest and 
digitalis therapy his condition improved rapidly, and after about 
three weeks he was discharged from the hospital feeling greatly 
improved. Unfortunately, no observations were made of the 
vital capacity during this admission ’ ‘ 'e have 
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rest at home he began to do a little work at a somewhat lighter 
job than he had previously held. In August, 1920, two years 
later, he was working regularly in a position which did not in- 
volve heavy exertion, and said that his heart did not bother him 
at all. At this time his ^dtal capacity' was 3500 c.c. His height 
was 175 cm. and his weight was 73 kilograms. On this basis his 
body surface area was 1.88 square meters, and the normal \dtal 
capacity for a man of this size would be 4700 c.c. His actual 
vital capacity (3500 c.c.) is 74 per cent, of the normal, and the 
amount of physical activit}’’ which he was able to carp'^ on ndth- 
out dyspnea was apparently just about what was to be expected 
from a knowledge of his mtal capacit3^ On January 14th the 
patient again came to the hospital and said that for t^vo months 
he had been doing rather hea\y work, but that one week pre\d- 
ously he had had to stop on account of dyspnea which had pro- 
gressively increased until the slightest exertion caused him great 
discomfort. At this time he was again sent into the hospital. 
He was moderately dyspneic even while sitting up in bed. 
The heart was larger than at his pre\nous admission and the area 
of dulness extended 18 cm. to the left of the midstemal line. 
The action was absolutely irregular in force and rhjdhm and the 
cardiac rate was 90. There was a blouing systolic murmur at 
the apex transmitted into the axilla. A few moist rales were 
heard at the bases of the Iimgs behind, but otheruose the ex- 
amination of the lungs was negative. The edge of the liver was 
felt 6 cm. below the ribs. There was slight edema of the ankles. 
X-Ray examination showed an enormously enlarged heart and 
extensive peribronchial infiltration of the lungs, but othemdse 
it was negative. At this time his vital capacity was 2400 c.c., 
or 51 per cent, of normal. It is interesting that the decrease in 
xital capacity from 3500 to 2400 c.c., which occurred from the 
time he was at work to the time when he entered the hospital 
■with cardiac decompensation, was not associated with the de- 
velopment of any definite physical signs in the lungs. .r-Ray 
examination did not show any fluid and the physical examinations 
never showed more than a moderate number of moist riles at 
the bases. Under rest and digitalis therapy he improved, and 
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, '-■'-■f ■:r\i 2 - ilnss: tssSs fcs '« 2 s discharged from the hospital. 

Sac rss 2 to 2950 c.c., or 63 per cent, of 
Hfe, - seer: a~cat tvro weeks later in the Out-patient 
rr^'ercueffc:, unji ar that time his general condition was mucli 
'rss-seiis^'iiO-’r.wrhar: it had been during the previous summer. 
: i<; otiife lir bamon}* with the fact that his vital capacit)^ 

.y^C' C.C-V cr more than 500 c.c. less than it had been, 
a Ttr cto-tbion of his heart improves, so that his vital ca- 
;atC'iC:: 'h?ftr.:!JS:r.'.ore tlian 63 per cent, of normal, he will probably 
uoi'. lixtabilr to do any more regular work. Since he has already 
hu’d t:vo serious breaks in cardiac compensation such a course 
se-rtras to co unlikely. 

tbtso 2 rases illustrate the manner in which determinations 
O'i 50? xd;:'!! rapacity of the lungs are of value in following cases 
05 hcATt disease. They aid us in estimating the functional con- 
duio'A of die heart because they give a direct indication of the 
Jx'Uiier'.cy to dyspnea and a fairly accurate quantitative index of 
the changes in the tendency to dyspnea which are associated 
whh the dianges in the reserve power of the heart. The)’’ are 
thus a guide to prognosis and treatment. The ■vital capacity 
of the lungs gives a more satisfactory conception of the tendency 
to dyspnea than the patient’s description of his own symptoms 
and is less affected by his subjective attitude. Some patients 
mislead us by understating and some by exaggerating their 
tendency to dyspnea. An interesting example of the latter 
came up recently when we were examining a neurotic patient 
who was an applicant for insurance benefits. He gave a history 
of extreme d)'spnea on exertion and was apparently quite short 
of breatli during the examination. Physical examination re- 
vealed a slight valvular lesion, but one tkv>+,, 5 eemed in our 
opinion so wholly incapable of producing' ’ d symp- 
toms that the case was quite confusing, "h 1. ty wa? - 

found to be perfectly normal. \^ffien <^1 us v 

requested a colleague to follow him and u’ tion < 

e.xercise when he did not known that he ’ 

The r' ' ' brought back was that the p- f 

and apparently had no d)'= 


as a 



\TTAI, CAPACITY OP LCKGS IN* HEART DISEASE 1671 


undoubtedly in large part a malingerer who exaggerated aU his 
sjTnptoms, and it was the observation of the ^dtal capacity that 
gave us the first direct e\-idence of this fact. 

A decrease in ^^tal capacity does not, of coirrse, mean that a 
patient has heart disease. It.may be due to many other condi- 
tions that interfere with the respirator}’ movements of the lungs. 
In pulmonar}’^ tuberculosis, for instance, the decrease in \'ital 
capacity seems to foUow the increase of lung involvement veiy 
closely, and in such conditions as carcinoma of the lungs the 
tytal capacity is often a better indication of the extent of the 
process than are the ph}’5ical signs or even the .r-ray examma- 
tions. In heart disease the tytal capacity is of practical A'alue 
after the diagnosis has been established and as an indirect index 
of cardiac reser\’e. On accoimt of the fact that normal persons 
of the same size may show considerable variations in the ^'ital 
capacity, the actual change in any given case is of more impor- 
tance than the change in percentage of N-ital capacity as com- 
pared with the normal standards. In general, ph}’sical training 
may increase the tytal capacity about 25 per cent, above the 
normal, and extreme ph}'sical weakness may reduce the A’ital 
capacity about 25 per cent, below the normal standards. Sim- 
ilarly, age, especially after fifty years, causes a decrease in -s-ital 
capacity, but exact figures with regard to the amount of these 
figiures are still wanting. In addition to this the chief drawback 
is the inability to make some patients co-operate satisfactorily, 
whether on accoimt of failure to understand what is wanted or 
unwillingness to exert themselves. The latter is especially seen 
in neurasthenic patients. If the patient wiU not ti}- to give his 
maximum expiration the obser\’ation is, of course, worthless. 
These difnculties are usually easy to recognize, however, and in 
spite of them the determination of the tytal capacity of the 
lungs appears to be of considerable practical value in the man- 
agement of patients with heart disease. 
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Since the flora varies greatly in different localities and differen) 
seasons, it is essential for the physician who treats hay-fever tc 
.know the distribution and tlie seasons of pollination of the 
plants indigenous in the territory where his patients live — ^^vhat 
plants are most common, whicli are wind-pollinated, and at 
what time tlie pollen is shed. In securing tiffs information the 
co-operation of a field botanist who is familiar witli the plants of 
tlie region is of value. Witli knowledge of the pollen habits of 
plants, most pollens are at once eliminated as probable causes of 
hay-fever, and only those plants wlffch produce pollen in abun- 
dance during the hay-fever season, or to whicli the patient is 
directly exposed, need be considered. 

By a careful history of the seasonal occurrence of tlie patient’s 
hay-fever furtlier elimination of probable causes can be made, 
because usually the time during wlffch the patient has hay-fever 
corresponds closely with the season of pollination of a plant or 
groups of plants that is knoivn to be the common cause of hay- 
fever in that locality at tliat time of tlie year; this indication as 
to the cause of the symptoms can tlien be verified by tlie skin 
tests with the pollens in question. The age of onset, the number 
of years’ duration of hay-fever symptoms, and tlie sex of the 
patient do not have any bearing on the frequency, tlie cause, or 
tlie treatment of the condition. 

In New England there are three distinct seasons of hay-fever 
wlffch correspond witli tlie periods of pollination of the groups of 
plants that are the common causes of hay-fever in tliat locality. 
The earliest hay-fever season, extending from tlie middle of 
March to the middle or last of May, and in late seasons tlirough 
the first week in June, is caused diiefly by tlie pollens of trees. 
Beginning with tlie pollination of the hazelnut and witch hazel 
about the middle of Marcli, pollen is shed in late hlarcli and 
April by the willow, the poplars, the junipers, maples, birches, 
and elms, and in May by the sweet fern and bayberry, the ashes, 
oaks, sycamore, hickories, walnut, alder, and the various fruit 
trees, and by the pines in late May or early June. The ivriter 
has observed 12 patients who were sensitive to and had hay- 
fever from the pollens of trees. One patient had hay-fever 
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caused by tbe pollen of apple blossoms and was free from sjunp- 
toms following preseasonal treatment with apple pollen extract. 
One patient who was sensitive to the pollen of the oak and maple, 
and another who was sensitive to willow pollen, were both free 
from try-mptn -mg following treatment with these pollen extracts. 
Other patients were sensitive to tree poUens; 1 to poplar pollen, 
1 to willow, 2 to ash, 2 to both willow and poplar, and 1 to willow, 
poplar, and ash. One patient who ever}- year has hay-fever for 
a single daj- late in 3Iay at a time when he drives through pine 
woods was sensitive to pine pollen. Since cases of this very- 
early hay-fever are comparatively rare, and the sj-mptoms last 
usually from three to four da\-s to two weeks at most, according 
to the period of pollination of the tree to which the patient is 
sensitive, it does not seem essential except in isolated cases to 
give treatment with tree pollens. The tree poUens to which, 
patients usually give positive reactions and with which it is most 
frequently desirable to treat, are the u-illow, poplar, and maple. 

The second season of hay-fever, usually called early or spring 
hay-fever or rose-cold, extends in New England from the middle 
or last of May to the middle of July, and the principal cause is 
the pollens of the grasses. Other plants, such as dandelion, 
buttercup, dais}-, and sheep sorrel, pollinate at this time, but, 
with the exception of daisy, no patient when tested has been 
found sensitive to these pollens, and if they ever cause hay-fever 
it is by direct smelling of the flower. StiU other plants, such 
as plantain, pigu-eed, smart weed, pepper grass, clover, and dock 
blossom during this season, .but the amount of pollen produced 
is so small that it would be difficult to collect, and it is too gmall 
in amount to cause s}Tnptoms. Of patients tested with daisy 
pollen, 8.5 per cent, did not react udth the whole poUen, 57 per 
cent, failed to react to the 1 -. 100 dilution, 21 per cenL did 
react to the whole pollen, but not to a 1 : 500 dilution, 10 per 
cent, reacted to a 1 : 500 dilution, but not to any higher dilution, 
and only 3.5 per cent, reacted to a 1 : 1000 dilution; therefore in 
only 3.5 per cent, of the cases could the daisy be a possible cause. 
Moreover, these cases tested with the daisy had their s}-mptoms 
during August and September, when ragu-eed pollinates, and no 
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symptoms durmg the time of daisy pollination; hence the positive 
reaction to the daisy is probably an expression of the botanic re-, 
lationship between daisy and ragweed, which belong to the same 
family, rather than an indication of the cause of the symptoms. 
Rose, which pollinates at the time of early hay-fever, rarely 
■causes hay-fever, because it produces little pollen and is pollinated 
by insects. Many persons who have early hay-fever suspect 
that rose is the cause because it is the conspicuous flower at this 
time, and for this reason skin tests must frequently be done with 
rose as well as grass pollen in order to satisfy tlie patient. Of 
35 patients tested with rose pollen at their own request, 31 
failed to react more strongly than what is called a doubtful 
reaction to the pollen of either red or white rose, and 2 who did 
give a positive skin reaction to the whole pollen did not react at 
all to a 1 ; 100 dilution of rose pollen. One patient who was 
about equally sensitive to the pollens of three grasses and to 
rose pollen was practically free from symptoms following treat- 
ment with equal parts of red top grass and rose pollen extract. 
A second patient who was sensitive to rose pollen only was free 
from symptoms following treatment with rose pollen extract; 
this freedom from symptoms was repeated the following year, 
when a second course of treatment uith rose pollen extract was 
given, even though she was a nurse in a hospital where she had 
to be intimately associated with roses. A florist who had hay- 
fever at any time of year, whenever he worked in a rose-house, 
was sensitive to rose pollen only, and was free from symptoms 
following treatment with rose poUep extract. In the four years 
during which grass cases were tested and treated, only 2 true 
rose-cold cases were encountered, and for this reason it would 
seem that in New England roses are rarely the cluef cause of 
early hay-fever. 

The grass pollen, which is the principal cause of hay-fever in 
New England during June and July, is produced in abundance, 
is light, and is carried far by the wind. One of the earliest 
grasses to pollinate in May is laivn grass, the short slender grass 
of cultivated lawns, but since hay-fever rarely starts early in 
May, lawn grass, in all probability, rarely causes hay-fever. 
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Lawn grass continues to pollinate at mter\-als throughout the 
summer, and in patients who are sensitive to many grasses and 
who are not sufficiently treated with one grass pollen to protect 
against others, lawn grass pollen probably aggravates the hay- 
fever sj-mptoms. Orchard grass and many other grasses pollinate 
in Jrme and July, each at its own particular season, but most of 
these grasses are not commonly encountered. The same 35 
patients who were tested with rose pollen were also tested with 
orchard grass; 30 failed to give positive skin tests •with the whole 
pollen, and the 5 patients who reacted positively to the whole 
pollen gave no reaction to the 1 ; 100 dilution of the pollen 
extract, and hence were not sensitive enough to it to have 
hay-fever from exposure to orchard grass pollen. These tests 
indicate that orchard grass (Dactylis glomerata) is rarely the 
cause of hay-fever. 

Com, a member of the grass family, pollinates in July, and 
is a possible cause of early hay-fever, especially in those who 
cultivate and gather it, and to a less degree in those who eat 
it, since a small amount of pollen clings to the husks. Of 40 
cases treated for early hay-fever ■who were tested ■adth com 
pollen, 22 failed to give a positive skin test with tire whole 
pollen, and of the IS who reacted positively to the whole poUen, 
all failed to react to tlie 1 : 100 dilution. The indirddual gran- 
ule of com pollen is veia' large and hea^y, and it falls rapidl}- 
from tlie tassel at the top of the corn-stalk to the tips of the 
ears which it is to fertilize, and it cannot be carried more than 
a few feet by the '^^•ind. Hence intimate exposure is necessary' 
for corn pollen to produce hay-fever, and treatment with com 
pollen is usually not essential, because the patient, unless he is 
a grower of com, can easily avoid it. For this reason com can 
practically be eliminated as a cause of hay-fever except in 
localities where large fields of it are gro-a-n, and this is like-wise 
trae of the other grains, namely, wheat, oats, barley, and ra-e, 
which may be factors of importance in the grain-growing regions 
of the West. ' ° 

By a careful analysis of the histoiy of the patients, the earl}- 
hay-fever season is subdh-ided into two shorter but distinct 
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periods; tlie first is tiic tlrree weeks during late May and tlie 
first two weeks in June, and tlie conspicuous grass in pollination 
at tliis time is June grass (Poa pratensis), which sometunes be- 
gins to pollinate as early as tlie middle of May and stops by the 
middle of June, a few days to a week before tlie second and longer 
period of early hay-fever starts. A second period begins about 
tlie middle of June and continues for six weeks until tlie middle 
or end of July, and 'tlie chief grasses in pollination durmg tliis 
time (June and July) are red top (Agrostis alba) and timotliy 
(Phleum pratense) . Patients witli early hay-fever must be tested, 
therefore, witli tlie pollens of tliese tliree grasses. Those who 
have hay-fever only during June may be expected to react more 
strongly to June grass and less strongly or not at all to red top 
and timotliy. Patients who have hay-fever in late June and 
July tend to react to botli timotliy and red top, usually more 
strongly to timothy, and less strongly to June grass. Patients 
who have hay-fever from late May to tlie middle or end of July 
usually react positively to all tliree grasses. Therefore, as has 
already been stated, patients with early hay-fever should be 
tested witli the pollens of tlie three grasses, timothy, red top and 
June grass, and with rose pollen, since an occasional patient is 
more sensitive to one of them ratlier than to timotliy, but about 
90 per cent, of the early hay-fever cases can be treated satis- 
factorily witli tunoUiy pollen extract alone. 

In regions outside of New England the exact times of grass 
pollination, and even tlie species of grass witli which it is es- 
sential to treat may be different, although one patient who was 
treated witli red top pollen extract had no trouble with hay- 
fever in Wyoming, and very little while he was in California. 

In some localities alfalfa may be one cause of hay-fever, since it 
produces pollen in abundance. 

The majority of hay-fever patients in New England begin 
their symptoms between the lOUi and 20tli of August, the 
opening of the longest and most severe period of hay-fever, 
which extends from the middle of August to the first frost. The 
chief cause of the late or fall hay-fever is the pollen of the com- 
mon ragweed (Ambrosia artemissefolia), sometimes called the 
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dwarf ragweed or Roraan wormwood. The pollen is produced 
in enormous quantities and is so light and abundant that it rises 
in a yellow cloud when a pollinating plant is disturbed. The air 
at this season of the year, even in towns and cities, is laden 
with ragweed pollen, and the small, burr-shaped granules cling 
to other flowers, particularly golden rod and asters, to such an 
extent that these flowers which produce veiy little pollen of 
their 0 )^ shed enough ragweed pollen when used for decora- 
tions indoors to cause symptoms in sensitive indi\*iduals. ]\Iany 
other composite, such as golden rod, golden glow, sunflower, 
aster, and cosmos, poUinate during August and September, but, 
like other composite, particularly the dandelion in the spring 
and the daisy in early s umm er, these flowers produce veiy' little 
pollen and are pollinated by insects, and consequently they can 
cause hay-fever only by direct contact. Of a total of 120 pa- 
tients who were tested •with the pollen of golden rod, 12.5 per 
cent, failed to react to whole pollen, 66 per cent, failed to react 
to a 1 ; 100 dilution of the pollen, 10 per cent, did not react to a 
1 : 500 dilution, 8.25 per cent, did react to a 1 : 500, but to no 
greater dilution, and onl^- 3.25 per cent, reacted to a 1 : 1000 
dilution, but to none higher. Therefore, in onl}' 3.25 per cent, 
of the cases could golden rod be assumed to be a possible cause 
of faU hay-fever. As in the case of the daisy, already discussed 
in this paper, the positive reactions to the pollens of compositse 
other than ragYi-eed, in patients that give a positive reaction to 
dilutions of rag)veed pollen, are to be interpreted as an expression 
of botanic affinity between related plants rather than as an index 
of tire cause of hay-fever. Only in cases where the reaction to 
rag^veed is negative or nearly so is treatment nith the poUens of 
other plants for fall hay-fever indicated. Four patients who gave 
more or less positive reactions to a 1 : 1000 dilution of daisv 
pollen were treated ■^s'ith extract of ragweed pollen, and as a 
result of tile treatment 2 were free from symptoms and 2 were 
75 per cent, benefited. Another patient who reacted to a 1 : 1000 
dilution of com pollen was 75 per cent, relieved by treatment 
n-ith ragweed pollen extract. Of 3 patients who reacted more or 
less strongly to a 1 : 1000 dilution of golden rod pollen, 2 were 
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free from s}TOptoms and 1 was benefited 75 per cent, b)’- tre 
ment witli ragAveed pollen; 100 patients were tested witli si 
flower pollen, and of these, 50 per cent, reacted positively to 1 
whole pollen, but gave no reaction with tlie 1 : 100 dilution 
tlie pollen, and 50 per cent, failed to react to the whole poll 
Therefore, pollens other tlian ragweed seem to play no impi 
taut part in tlie cause of fall hay-fever in New England. 

In different seasons tliere is great variation witli regard 
tlie abundance of pollen, and tlie time of beginning and endi 
of pollination; tlie prevalence of colds during or at the end of t 
hay-fever season may be interpreted as attacks of hay-fever a: 
so mask really satisfactory results of treatment. In 1918 ra 
weed began to pollhiate about August 8th, and heavy fros 
stopped tlie pollination about the middle of September; cons 
quently, tlie ha 3 ’--fever season began early and was very shoi 
In 1919 tlie weatlier was so cold and rainy tlirough Septemb 
,tliat pollination was below normal in amount, pollen was kej 
so wet that it could not blow about, and colds were frequen 
tlie amount of pollen present in the air was so small as con 
pared witli normal seasons that hay-fever symptoms ivere con 
paratively mild, and sometimes colds were mistaken for attad 
of hay-fever. In 1920 a hot, dry August was favorable for tl 
development of ragiveed, and since no hard frost occurfed unt 
late in October, pollination continued in profusion from abou 
August 13th to October 1st, when the plant naturally finishei 
the production of pollen and went to seed; consequently, tb 
1920 season ivas long and severe, with few colds, and in such ; 
season the results of treatment are thoroughly tested. In th^ 
interpretation of results, particularly in comparing successiw 
years, the seasonal variations and the condition of the patients 
particularly with regard to the prevalence and susceptibility tc 
colds, must be taken into consideration. In localities outside o: 
New England the ragweed is apt to be a common cause of fal 
hay-fever, but the season of pollination varies in different places, 
and otlier plants tliat cause hay-fever may be common. An- 
otlier species of ragweed called the giant variety (Ambrosia 
trifida) is rare in tlie East Central States and in New England, 
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but in the Middle West it is abundant and is a cause of bay- 
fever that must be reckoned -witb in regions where it grows. In 
the far West sage brush and tumble weed may need to be con- 
sidered also. Distant localities must be investigated by those 
who are familiar with the flora of the region. 

Although the prindpal’ causes of ha3^-fever in New England 
are the pollens of ragweed, timothj', and June grass, an occa- 
sional cause is the pollen of the rose, of red top grass, and of 
various trees. Since there is an almost rmlimited supply of 
plants that may rarel}’^ cause ha^'-fever, for testing the occasional 
patient who fails to obtain satisfactory results from treatment 
with the common pollens, an extensive assortment of the rare 
pollens is desirable. Patients who are sensitive to ragweed 
should be warned not to smell of golden rod, golden glow, sun- 
flower, aster, chrysanthemum, and other plants that pollinate 
during the ragweed season. Patients who are sensitive to the 
grasses should avoid close contact with clover, daisy, lily, dan- 
delion, rose, lawn grass, orchard grass, and com, if there is e\d- 
dence that they are sensitive to these flowers. One less obvious 
but frequent result of treatment with the pollen to which the 
patient is most sensitive is the freedom with which the patient 
can go into the garden, walk in the fields, or smell of flowers 
that before treatment would have produced great aggravation 
of the haj'-fever sjTnptoms. In other sections of the countrj'' it 
maj'- be necessarj’ to treat ndth the pollens of cereal grains, vdth 
sunflower, or other common plants. 

The leaves of some plants and trees or the fine hairs that 
make the pubescence on the under side of some leaves may 
cause haj'-fever. One patient was studied who had hay-fever 
from, and was treated -with, the hairs of the leaf of the willow, 
to which she gave a positive skin test, and sjmiptoms were 
relieved after treatment with an extract of the leaves. An- 
other patient of whom the n-riter has known was sensitive to 
and had haj^-fever from the plantain leaf. Although seasonal 
haj^-fevcr due to foods has not been noted by the nuiter, many 
haj'-fever patients find that their symptoms are aggravated by 
certain foods that they can eat at other times without sjmptoms 
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when they do not have hay-fever, and that these same foods 
do not cause hay-fever during the usual hay-fever season if tlie 
patient has had sufEcient preventive pollen treatment. These 
foods are usually the fruits, commonly the peach, melon and 
apple, and they bear no relationship to the causative pollen. 
Frequently eating green corn and the use of wine and beer 
aggravate ragweed hay-fever, but not hay-fever from grasses; 
sometimes celery acts in die same way. Usually it is the skin and 
not die flesh of the peach that produces symptoms, and cooking 
fruits renders them innocuous. Occasionally a padent with 
seasonal hay-fever fails to react to any of the common or rare 
pollens, and in such non-sensitive cases even an ophdialmic 
test and snuffing whole pollen or spraying concentrated solu- 
tions of pollen up the nose fail to give symptoms. In such 
cases the primary cause seems to be bacterial infection, and 
treatment widi autogenous vaccines made from the nasal secre- 
tions is often effective in relieving the symptoms. During hay- 
fever seasons some individuals who are sensitive and have hay- 
fever from pollens also have vasomotor symptoms ranging from 
sneezing to asthmadc attacks, caused by odors from flowers 
that have no pollen or to the pollen of which the patient is not 
sensitive, particularly lilies, lilacs, hyacinth, sweet pea, honey- 
suckle, and peony. Such olfactory stimulants may be classified 
as mechanical, chemical, thermal, and odorific. Of the mechan- 
ical irritants, dust is the most 'common, particularly sweeping 
dust, hay dust, and street dust, and fine powders, such as tal- 
cum. Soap powder, lye, and ammoniacal fumes are frequent 
chemical irritants. Of tlie odorific irritants, heavily scented 
perfumes, face powders, musty air, and stable dust are the most 
frequent. Thermal irritants are sudden changes of temperature, 
as going from warm air to extreme cold, from moist to very dry 
air, and exposure to drafts; a frequent example is sneezing with 
or without running of the nose on arising and retiring. Usually 
these symptoms are relieved by treatment with the pollen to 
which the patient is sensitive. 

The causes of hay-fever in New England have been discussed 
at length, with indications as to the pollen extracts that should 
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preferably at weekly interv-als and never oftener than once in 
five days. 

■\^Tiile the schedule of treatment calls for fourteen injections,' 
modifications frequentl}’^ have to be used. Sometimes a patient 
is so sensitive as to give a slight reaction to a 1 : 10,000 dilution 
of the pollen, and in that case an initial dose of 0.15 c.c. of the 
1 : 20,000 is given, followed by one dose, 0.15 c.c., and sometimes 
a second dose, 0.25 c.c. of 1 : 10,000. Often it happens that a 
patient has considerable local or general reaction following some 
one inoculation in the schedule, making necessarj’^ the repeti- 
tion of that particular dose before the next higher can be given. 
Often the patient comes for treatment too late to complete the 
scheduled series of inoculations before the onset of pollination, 
and for preseasonal treatment alone some of the final treatments 
in the schedule must be omitted. In some cases the second treat- 
ment ndth the 1 : 1000 dilution, namely, 0.25 c.c., is omitted, 
and in some cases instead of gi\-ing 0.15 c.c. of the 1 : 100 dilu- 
tion, when this happens to be the final treatment that the pa- 
tient can receive before the beginning of pollination, a fifth dose 
of the 1 ; 500 dilution, namely, 0.55 c.c., is often substituted, 
and even a sLxtli treatment wiUi the 1 : 500 dilution, namely, 
0.65 C.C., is sometimes given. These larger doses of the 1 : 500 
dilution appro.ximate the amount of protein present in 0.15 and 
0.2 C.C. of the 1 : 100 dilution; therefore, the fiftli and sLxth treat- 
ment with the 1 : 500 dilution is practically the equivalent of 
giving 0.15 and 0.2 c.c. of the 1 ; 100 dilution. By far the 
greater number of patients are treated from tliree to five times 
witli the 1 : 500 dilution, and since this number of treatments 
has given fairly satisfactory’ results, this number of treatments, 
a total of ten, seems to be worth giNung, although a continuance 
of the schedule beyond three doses of the 1 : 500 dilution is 
desirable, and giving less than three treatments vnth the 1 : 500 
dilution usually confers very little protection on the patient. 

In order to complete the above schedule of fourteen treat- 
ments prc\'ious to the onset of pollination of the grasses and of 
the symptoms of early hay-fever during late June, treatment 
with the grass pollens should begin about Alarch 1st, and if 
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tion-as a diluent. These solutions are used for both skin tests 
and treatments, and with the addition of a small crystal of thy- 
mol they keep for months in a cool place. Solutions of pollen 
suitable for tests and treatment may be made by extracting the 
protein from the pollen, precipitating and drying, and using this 
pollen protein in the form of a dry powder to make the pollen 
solutions by weight, or the pollen solutions may be purchased 
from various drug houses, all prepared for tests and treatment. 

The principal is to test the patient with the identical solu- 
tions which are to be used in treatment. The strong solutions 
will give a large reaction, and the size of the reaction diminishes 
in proportion to the decreasing amounts of protein present in 
the higher dilutions, until the reaction becomes doubtful, and 
finally a solution is reached which gives no reaction on the skin. 
This dilution to which the patient fails to react is the dilution 
with which it is safe and proper to start treatment. 

From the experience of four seasons, a method of treatment 
consisting of fourteen injections of pollen solutions, given once 
a week in gradually increasing amounts, and terminating just 
before the time of onset of s 3 'mptoms, has been found to give 
satisfactory results in a majority of cases. This preseasonal 
method of treatment with pollen extracts is as follows: The first 
dose consists of 0.1 to 0.2 c.a of the strongest dilution that 
failed to give any skin reaction whatever, no matter how slight. 
The majority of patients gave a more or less positive reaction 
with the 1 ; 5000 dilution, but frequently were negative to the 
1 : 10,000 dilution; therefore the first treatment consisted of 
0.1 or 0.2 c.c. of the 1 : 10,000 dilution. Treatment was given 
subcutaneously once a week in gradually increasing amounts, so 
that stronger and stronger dilutions were used as the treatment 
progressed, until one or more doses of the 1 : 100 dilution were 
given. The best outline for treatment for a patient who gives a 
more or less positive reaction witir a dilution of 1 : 5000 of pollen 
extract is as follows: 1 : 10,000, give 0.15 c.c.; 1 : 5000, give 
0.15 c.c., 0.25 C.C., 0.35 c.c., 0.45 c.c.; 1 : 1000, give 0.15 c.c., 
0.25 C.C.; 1 -.500, give 0.15 c.c., 0.25 c.c., 0.35 c.c., 0.45 c.c.; 

1 : 100, give 0.15 c.c., 0.2 c.c., 0.25 c.c., each dose to be injected 



C^L'SES AND TREATMENT OF SEASONAL HAY-FE\rER 1685 


preferably at weekly inteiA-als and never oftener than once in 
five days. 

■\\Tiile the schedule of treatment calls for fourteen injections,' 
modifications frequently have to be used. Sometimes a patient 
is so sensitive as to give a slight reaction to a 1 : 10,000 dilution 
of the pollen, and in that case an initial dose of 0.15 c.c. of the 
1 ; 20,000 is given, followed by one dose, 0.15 c.c., and sometimes 
a second dose, 0.25 c.c. of 1 : 10,000. Often it happens that a 
patient has considerable local or general reaction following some 
one inoculation in the schedule, making necessarj- the repeti- 
tion of that particular dose before the next higher can be given. 
Often the patient comes for treatment too late to complete the 
scheduled series of inoculations before the onset of pollination, 
and for preseasonal treatment alone some of the final treatments 
in the schedule must be omitted. In some cases the second treat- 
ment with the 1 : 1000 dilution, namely, 0.25 c.c., is omitted, 
and in some cases instead of gi^ing 0.15 c.c. of the 1 : 100 dilu- 
tion, when this happens to be the final treatment that the pa- 
tient can receive before the beginning of pollination, a fifth dose 
of the 1 ; 500 dilution, namely, 0.55 c.c., is often substituted, 
and even a sixth treatment with the 1 : 500 dilution, namely, 
0.65 C.C.. is sometimes given. These larger doses of the 1 : 500 
dilution appro.ximate the amount of protein present in 0.15 and 
0.2 c.c. of the 1 : 100 dilution ; therefore, the fifth and sixth treat- 
ment with the 1 ; 500 dilution is practically the equivalent of 
giving 0.15 and 0.2 c.c. of the 1 : 100 dilution. By far the 
greater number of patients are treated from three to five times 
with the 1 ; 500 dilution, and since this number of treatments 
has given fairly satisfactor}- results, this number of treatments, 
a total of ten, seems to be worth gixdng. although a continuance 
of the schedule beyond three doses of the 1 : 500 dilution is 
desirable, and gixnng less than three treatments -with the 1 : 500 
diluUon usually confers veix- little protection on the patient. ' 
In order to complete the above schedule of fourteen treat- 
ments prex-ious to the onset of pollination of the grasses and of 
the sxTnptoms of early hay-fever during late June, treatment 
with the grass pollens should begin about March 1st, and if 
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treatment begins as Jate as April 1st, not more than the first 
three or four injections of the 1 ; 500 dilution can be given. The 
importance of beginning preseasonal treatment with June grass 
not later than March 1st and with timotliy and red top by tlie 
middle of March at tlie latest is indicated by tlie results of vary- 
ing amounts of treatment, for in general it has been found that 
the greater the amount of treatment, the more complete is the 
relief from hay-fever symptoms. Of tlie 78 patients treated pre- 
seasonally witli grass pollens, 36, or 46 per cent., were free from 
symptoms, 11, or 14 per cent., were practically free, 17, or 21 X 
per cent., were 75 per cent, relieved, 11, or 14 per cent., were 50 
per cent, benefited, and 3, or 4 per cent., were not improved. 
The writer concludes from lus experience that, altliough timothy 
pollen is tlie chief cause of early bay-fever and sufficient treat- 
ment witli timothy pollen extract alone gives excellent results, 
all patients should be tested witli the pollens of June grass, red 
top, and rose, as well as timothy, because an occasional patient 
who is more sensitive to one of these other pollens than to 
timothy, may need treatment witli them ratlier than witli tim- 
othy pollen. A patient who is equally sensitive to timotliy and 
red top should be treated with timotliy pollen extract alone 
because the two grasses pollinate at the same time, timothy is 
tlie more prevalent, and timothy pollen will protect against red 
top ex-posure, provided two or more treatments are given witli 
tlie 1 ; 100 dilution. Sufficient treatment with timotliy pollen 
extract alone would also protect against June grass exposure, 
but since June grass usually pollinates comparatively early in 
the course of treatment with timothy pollen, before the larger 
and more effective doses have been given, the patient who is 
sensitive to June grass has more or less severe symptoms in late 
May and early June during the time of June grass pollination. 
Unless treatment witli June grass pollen is started earlier than 
it is customary to start treatment with timotliy pollen, not enough 
June grass pollen can be given before the time of June grass 
pollination to protect against June grass exposure. Treatment 
witli a mixture of June grass and timothy pollen extracts re- 
tards and diminishes tlie amount of treatment tliat might be 
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given Tvitli either one alone,, because the patient more frequent!}' 
has a sore arm, and has s}Tnptoms of ha 3 '-fever in late ]May and 
early June that are really caused by exposure to Jime grass, but 
may be considered as due to the treatment, vath the result that 
doses of timoth}' pollen are repeated when it would be safe to 
give the next increase in amount, thus cutting off some of the 
more important doses at the end of the schedule and causing 
incomplete protection against red top and timothy. Therefore, 
preseasonal treatment with pollen mixtures seems ad\Tsable only 
in rare cases. It is possible to treat patients who have sjTnptoms 
in June and July, and who are equaU}' sensitive to Jime grass 
and timothy, by a combination of preseasonal or preventive 
treatment with timothy pollen extract alone, and curative or 
during the season treatment with minute amounts of June grass 
pollen extract given foiu or five times when the pollination of 
and sjTnptoms from June grass first begin. 

Frequently a patient presents himself for treatment after the 
s}-mptQms have set in. Treatment of the patient with the pollen 
that causes his hay-fever during the time he is exposed to the 
pollen present in the air he breathes, particularly treatment with 
large amounts of pollen, would seem on the basis of anaphylaxis 
to result in danger of an overdose of pollen due to the combina- 
tion of the injected and the inhaled pollen, thereby increasing 
rather than relie\Tng the hay-fever sjTnptoms. Nevertheless, 
although during the season or curative treatment is hazardous 
because there is no way of controlling the amoimt of pollen that 
is inhaled, this method of treatment is worth trjdng pro^^ded 
it is given with sufficient care and the skin test is used as a guide 
to the initial dose, as in the initial dose of preseasonal treatment. 
For instance, if the patient gives a positive reaction with the 
1 : 10,000 dilution, but fails to react to the 1 : 20,000 dilution, 
he is given of the 1 : 20,000 dilution of pollen e-xtract a dose 
0.15 C.C.. and five or seven dax-s later 0.25 c.c.; then the 1 ; 10,000 
dilution, doses 0.15 and 0.25 c.c. Usually only four or five doses 
are given, and the same five- or seven-day interx-al is obserx’ed 
as m the preseasonal treatment. Although a few patients are 
entirelj relieved by during the season treatment, and as manx' 
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more are 75 per cent, benefited, many are only slightly relieved, 
and nearly half of the number are hardly improved at all, so 
that it is a question whether this method of treatment is wortli 
doing if the patient can go to a locality where his cause of hay- 
fever does not exist. The results of during the season treatment 
are markedly poor in comparison with the results of preventive 
treatment. If during the season treatment is given witli June 
grass pollen extract during late May and early June, after tlie 
patient has developed symptoms from June grass e.xposure, the 
treatment with timothy pollen is continued according to the 
schedule of preseasonal treatment except that the June grass 
pollen extract and the timotliy pollen extract may be mixed in 
the sjTinge and given as one injection, provided each dose is 
measured with care. . 

/ 

Preseasonal treatment of fall or late hay-fever follows the 
same schedule of dosage as tliat outlined for spring or early 
hay-fever, with tlie exception that treatment witli ragweed 
should begin late in April or earl}' in hla}' in order to complete 
the schedule of treatment with ragiveed pollen, just previous to 
the shedding of ragweed pollen between August 10th and 20th. 
Beginning ragweed treatment as late as the first week in June 
limits the treatment to from three to five injections of the 1 : 500 
dilution. Of 439 patients treated preseasonally with ragiveed, 
25 per cent, were entirely free from symptoms, 20 per cent, were 
practically free, 32 per cent, were 75 per cent, benefited, IS per 
cent, were 50 per cent, relieved, and 4v per cent, were not im- 
proved. In tlie case of 1 patient who was not benefited, the skin 
test with ragweed was as strong after as before treatment, and 
in whom the last injection produced an anaph3dactic shock 
manifested by urticaria, and in 3 other patients who gave posi- 
tive skin tests with a 1 : 1000 dilution at the end of treatment in 
spite of the fact that they had received one or more doses of the 
1 : 100 dilution, tlie apparent desensitization of the skin did not 
progress with tjie increasing amounts of treatment. It is prob- 
able that, for some unknown reason, the mucous membrane also 
was not desensitized or that there was lack of union between the 
patients’ antibodies and the pollen treatment acting as an an- 



CAUSES AND TREATMENT OF SEASONAL BAY-FE\rER 1689 


tigen. Tw'o patients who were treated two and four times re- 
spectively with the 1 : 100 dilution failed to react at the end of 
treatment to all dilutions higher than the 1 : 100, and stiU were 
not benefited by the treatment. So that even with sufficient 
preseasonal treatment and apparent desensitization of the skin, 
as indicated by skin tests, there are a few hay-fever patients who 
are not benefited by preseasonal pollen therapy. In two-fifths 
of the cases the skin test at the end of treatment as compared 
to the ckin test before treatment was decreased one hvmdred 
times, and in the remaining three-fifths of the cases, the skin 
test was diminished at least twenty times. In general, the larger 
the number of treatments given, the greater was the decrease in 
the sensiti\dty of the skin of the patient as indicated by the skin 
test, and the more nearly complete was the relief from sjrnip- 
toms. Further e\'idence of the more complete relief derived 
from larger amounts of treatment is shown in patients who are 
treated several years in succession. Usually a patient who is 
more or less benefited one year by insufficient treatment is 
completely relieved by sufficient treatment in another year. 
Favorable results follow any number of successive years’ treat- 
ment, provided the average number of treatments is given each 
year. No matter how many successive years the patient is 
treated, approximately the same amount of treatment nith the 
final dilution of the pollen extract is required as in preceding 
years, but no greater amount is necessaty in succeeding x'ears. 

Still another method of treatment, which has been used with 
success by various investigators, is particularly adapted to 
patients who apply for treatment some time before the onset of 
their sj-mptoms, but too late to complete the full schedule of 
preseasonal treatment. The initial doses of preseasonal treat- 
ment are given as usual, but instead of stopping all treatment 
when pollination and sjauptoms begin, the increasing doses are 
continued according to the schedule right through the ha}'- 
fever season. The results of this method of treatment, while 
not so good as those from sufficient preseasonal treatment, are 
more satisfactoiy than the results of during the season treatment 
alone, in that while few patients were entirely free from s>Tnp- 
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toms, one-third of the cases were 75 per cent, benefited, and 
nearly one-half of the cases were SO per cent, improved, and only 
one-tenth of the cases received no benefit. It would seem fair 
to say that this method of treatment is preferable to during the 
season treatment alone, but not as effective as the regular pre- 
seasonal treatment which is begun early enough to permit its 
termination'just before the onset of pollination. 

hlultiple sensitization to pollens, as has already been in- 
dicated, is a fairly common phenomenon, and frequently patients 
who have hay-fever nearly all summer, except for a slight pause 
during the first two weeks in August, are sensitive to the grass 
pollens and also to ragweed. The best treatment for these 
patients who have both early and late hay-fever is to start with 
timothy poUen extract alone, if timothy is the proper pollen 
with which to treat the early hay-fever, at the customary time 
in March, and foUow the schedule of increasing doses until the 
customary time to begin treatment with ragweed pollen extract 
late in April. The ragweed treatment for fall hay-fever is then 
instituted and carried on independently of the timothy pollen 
extract treatment, except that the two pollens are given together 
in the same injection until just before the onset of timothy 
pollination. At that time the timothy pollen is stopped entirely 
and the ragweed continued alone up to the usual time for com- 
pleting it, just previous to the pollination of ragweed. This 
method of treatment with mixed pollens is less satisfactory than 
treatment TOth either poUen alone, because to some extent each 
diminishes and retards the effect of the other pollen, doses have 
to be repeated more frequently, and it is difficult or impossible 
to give during the season treatment with June grass pohen, 
even though the need of treatment with June grass pollen is 
indicated by the symptoms and sensitivity of the patient. 

The time of stopping preseasonal treatment varies somewhat 
with the earliness or lateness of the seasons of pollination, 
the variations of which from year to year have already been 
described. When the poUen develops earlier than usual, it may 
be necessary to stop treatment before the last few doses have 
been given, for fear of symptoms from an overdose when the 
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pollen is inhaled. Correspondingh-, when the season of pollina- 
tion is delayed, it is sometimes desirable to give another dose 
or two after the usual time of terminating the treatment, because 
the pollen is not yet present in the air. In localities outside of 
New England the seasons of pollination differ and the time of 
beginning treatment must var}* in consequence, and the causative 
pollen may vaiy^ also. If treatment is given for the tree pollens 
in early spring, it should start in Januarj' or Februax}'. 

"WTien patients have seasonal hay-fever primarily from bac- 
terial infection, relief of the s}Tnptoms is secmred in a nirmber of 
cases by treatment during the season with autogenous vaccines 
made from the nasal secretion; this comparative^ rare tj^pe of 
non-sensitive seasonal case has been described earlier in the paper. 
In patients who are sensitive to and treated preseasonall)’’ with 
the appropriate pollens, bacterial infection of the irritated mucous 
membrane may be a secondary cause of s>mptoms during the 
season, and perhaps even more frequently the sjmptoms are 
continued by bacterial infection long after the termination of the 
time of pollination. Treatment with autogenous vaccines made 
from the nasal secretion after the onset of symptoms, or some- 
times even treatment with stock vaccines of streptococci or 
Staphylococcus pyogenes aureus or albus, may give relief. 

Some patients find it more convenient to spend the hay-fever 
season in some region where the plant that causes their sjmptoms 
caimot grow, than to take the com^e of preventive treatment. 
To escape ragweed hay-fever one must go to a place of such 
high altitude or so far north that the climate is too cool for the 
growth of ragweed, as at Bethlehem, N. H., Nova Scotia, and 
parts of Canada. It is difficult to avoid grass pollen except by a 
long sea Toj-age, or possibly in some arid regions of the south- 
west, but one maj- to some extent escape the particular species of 
grass to which one is most sensitive by going to a distant part of 
the counm- where for a season or two the patient may not develop 
symptoms from e.xposure to the pollens of the grasses mdi<^enous 
to the new locality. 
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TREATMENT OF FUNCTIONAL GASTRO-INTESTINAL 
DISTURBANCES » 

Patiekts complaming of sjTiiptoms referable to the gastro- 
intestinal tract may be classified into five groups: (1) those Tcith 
prhnar}’ organic disease of the alimentarj^ canal, such as benign 
ulceration, cancer, tuberculosis, etc.; (2) those in which gastro- 
intestinal sj-mptoms are secondarj' to some definite organic dis- 
ease outside the alimentaiy canal, such as nephritis, cardiac dis- 
ease. pulmonary disease, constitutional diseases, etc.; (3) those 
rendered toxic by the introduction into the sj’stem of poisons, 
such as lead, mercury, etc.; (4) those nuth the so-called func- 
tional conditions; and (5) certain rare, serious conditions for 
which no definite cause can be found and the sxinptoms of which 
simulate those of organic disease. 

Functional gastro-intestinal conditions are those for which no 
organic basis has so far been determined. Many of them are 
verx' common, but in spite of this their nature is but little under- 
stood. Their manifestations vary from mild to severe. Their 
prognosis as to life is almost invariably good, although a certain 
number end fatally, usuall}- as the result of the failure of the 
patient to take sufficient nourishment. 

Not infrequently in children acute gastro-intestinal dis- 
turbances occur, which are of short duration and do not lead to 
serious results. Usually the}' are, either correctly or incorrectly, 
ascribed to dietaiy errors. Such acute conditions in adults are 
not so frequent as in children, although they do occur. YTien 

‘From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, 
Mass. 
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met with in adults tlicy often lead to tlie suspicion of some 
obscure, underlying organic basis. 

In adults tliere is a well recognized group of chronic, func- 
tional, gastro-intestinal disturbances, in wliich tlie usual dietetic 
and drug treatment is very often unsatisfactory, as is evidenced 
by tire chronicity of the symptoms in spite of tlie use of such 
measures. For purposes of description tJie group will be sub- 
divided into tlie fatigue, suggestible, and habit groups; and a 
metliod of treatment will be discussed whicli has given very 
satisfactory results in tliese groups. 

FATIGUE GROUP 

The etiologic factor of tlus group is considered to be the 
depletion of physical reserve resulting from “wear and tear” on 
tlie organism. Patients belonging to this group have lost more 
or less of tlicir physical reserve power and tlieh sense of well- 
being, and often complain of malaise, lassitude, and otlier un- 
pleasant sensations besides Uiose referable to tlie gastro-intestinal 
tract. All of tliese manifestations are groujied under tlie term 
“fatigue.” It is well recognized Uiat temporary fatigue, result- 
ing from eitlicr muscular or mental exertion, may be expressed as 
backache, acliing of one or more sets of muscles, nausea, vomiting, 
headache, lack of power to concentrate tlie attention, blurring of 
vision, etc. All tlie manifestations of such acute fatigue disap- 
pear after rest. Long continued causes for fatigue, or short, 
violent causes, may give rise to long-continued manifestations of 
fatigue. It is on tliis basis tliat tlie symptoms present in tliis 
group are treated. The usual causes for fatigue are “the high 
tension type of life”; business, financial, or family worries; and 
grief due to deaths, disappointments, etc. In some of tlie 
patients it is difficult to elicit tlie cause for the presence of fatigue. 
The patient, as a rule, believes some organic disease exists and 
makes no mention of causes for fatigue. Not infrequently pa- 
tients are very reticent about disclosing matters of a personsal 
nature. By gaining the patient’s confidence to a sufficient extent 
in such cases or by a close study of the patient’s habits, business 
affairs, mode of life, etc., a very evident cause finally can be 
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obtained for •what was pre\dously a very puzzling condition; on 
the other hand, certain patients are not aware of the existence 
of factors which are producing fatigue. But after their attention 
is directed to the matter they are often able to show its presence. 

The following case illustrates this group and is an example of 
the expenditure of an excessive amount of energ}': The patient 
was a salesman, aged thirty-tu'o. The family history and past 
medical history were unimportant. From Februarj’^ to Novem- 
ber, 1914 the patient had had attacks of slight dizziness, vdth 
some nausea, and occasionally vomiting, but no hematemesis, 
blood}’^ or tarry stools. The attacks recurred every two or 
three weeks and lasted about half a day. In November, 1914 
severe epigastric binning from two to three hours after meals 
began; this symptom persisted for two ■weeks. The patient 
was then placed on a diet for peptic ulcer by a New York phys- 
ician, which was followed for several months, finally with com- 
plete relief from sjmptoms. He remained well until the present 
illness (October, 1919). About the first of that month the 
onset of mild burning in the epigastrium, two to three hours 
after meals, began. The s}'mptoms gradually increased in 
severity until at the end of three weeks the patient sought 
medical advice. The appetite was good. There had been no 
vomiting. The bowels were constipated. There had been no 
loss of weight. 

Physical examination was essentiall}" negative. By .v-ray 
examination the stomach was normal in position and tone. 
Its outlines were regular. There was active peristalsis, and 
the pyloric sphincter closed normally. There was constantly 
present a definite irregularity of the lesser cun-ature side of 
the first portion of the duodenum. Otherwise the duodenum 
appeared normal. a:-Ray studies were repeated two da)'s and 
again one montli later. On both occasions the duodenum filled 
normallj" and its outline was regular. 

Gastric analysis was not done. The stools gave a negative 
benzidm test for blood. The usual e.xaminations of the urine 
and blood were negative. The Wasscrmann reaction in the 
blood-serum was negative. 
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On the first visit the patient felt sure there was no cause for 
fatigue in his case. The patient studied himself during the next 
week. He discovered that, in going from office to office, he 
would almost run, and yet there was no cause to hurry; that 
his body muscles were held very tensely; and that he grasped 
the handle of his light valise so firmly tliat an impression of it 
was left in the palm of the hand. In other words, this patient 
was really expending a large amount of energy. By preventmg 
this undue expenditure of energy tlie patient quickly became free 
from symptoms and has remained so. 

SUGGESTIBLE GROUP 

From this group the evident psychasthenic patient has been 
excluded. 

Patients of this group are of an apprehensive and suggestible 
state of mind as regards the condition of their health. The onset 
usually follows an erroneous diagnosis, of more or less serious 
import, when the patient consults a physician for some trivial 
ailment; or the prescribing of medicaments leads the patient to 
believe he has some organic disease, or strengthens a suspicion 
of organic disease ahead}'- entertained by the patient. Other 
common causes are ideas gleaned from reading books on 
medicine, or those dealing with the subject of physical health. 
These patients apparently do not conjure up symptoms, but 
sensations arising in the abdomen draw their attention to the 
gastro-intestinal tract. The explanation of the origin of these 
sensations may possibly be that patients either recognize sensa- 
tions which occur normally, but are not normally cognated, or 
they exaggerate and react violently to sensations which in nor- 
mally reacting persons are discarded. 'Whether or not either 
explanation is correct is undoubtedly questionable; but its 
understanding does allow patients to train themselves out of 
their symptoms so that the latter no longer disturb them. 

The following case is cited as an example; The padent, a 
male clerk, aged twenty-two, entered the hospital complaining 
of “gas and pain in the stomach.” The family history was 
essentially unimportant. The padent had had gonorrhea in 
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1916. The onset of the present illness had begun two years 
prior to admission to the hospital. During this period he had 
been under obser^^ation in the Out-door Department, during 
which time he had received various kinds of medication without 
relief. The onset of the symptoms began with cardiac palpita- 
tion and a sensation of precordial pressure. At that time his 
phvsician gave him some medicine which made his “stomach 
feel raw inside.” Thereupon he began to have marked gaseous 
eructations, which finally would be associated with palpitation, 
epigastric distress, and occasionally vomiting. These symptoms 
were most severe about one hour after meals, and were relieved 
temporarily b}' food or soda. Two months before admission 
the onset of mild needle-like pains one hour after meals and in 
the region of the umbilicus occurred, and during the last two 
weeks of this period gas, belching, epigastric distress, and the 
pain were continuously present. 

The physical e.vamination was essentially negative. a-Ray 
studies of the gastro-intestinal tract showed nothing abnormal. 
The fasting gastric content was 12 c.c. in amoimt, and contained 
no food remnants, blood or acid. After an Ewald test breakfast 
free HCl was 24 and total acidity 50. The stools contained no 
occult blood. The Wassermann reaction in the blood-sennn was 
negative. The usual e.xaminations of the blood and urine were 
negative. 

The patient was admitted to the gastro-intestinal clinic of the 
Out-door Department in July, 1919. Under treatment he 
improved rapidly over a period of two weeks. He then became 
engaged to manv'. Ha\ing had gonorrhea, he consulted a 
physidan as to a possible residue of that disease. The ph\-sidan 
informed him that he had prostatic disease and it would take 
S75.00 to cure him. The genito-iumar}- service of the hospital 
pronounced the patient free from prostatic or other disease. 
Nevertheless, the patient was so upset and worried by the local 
ph\-sidan"s diagnosis that he took the treatment. His gastric 
sjmptoms immediately returned in full force. After cessation 
of the treatment, temporarv-, partial recover}- was again induced. 
At this period the patient slept in a store as a watchman durino- 
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the Boston Police strike. The position caused much excitement 
and apprehension on the part of the patient, and he again re- 
lapsed. During the next month the patient became free from 
symptoms and remained so several months later. 

HABIT GROUP 

There is a group of patients who seem to have trained them- 
selves to reproduce symptoms. The explanation for this phe- 
nomenon may be given on the basis of normal psychology, as 
follows: Some emotional disturbance, such as death in the 
family, or a period of physical and mental strain, occurs. The 
patient’s organism becomes fatigued and this gives rise to 
symptoms. On the other hand, possibly some organic or toxic 
condition, or a smgical operation gives rise to symptoms. In 
either event the constant presence of symptoms trains the 
attention of the patient to observe physiologic processes and he 
becomes consciously sensitive to these stimuli. He, therefore, 
acquires the habit of reacting more readily and much more 
violently to stimuli; and this gives a basis for the reproduction of 
symptoms after the initial cause for them has disappeared. 

The following case illustrates the habit of reacting violently 
to external stimuli. The patient, a female aged thirty, had had 
grand mal epileptic seizures since the age of nineteen years. 
These were becoming less frequent, four attacks having occurred 
during the past year. Otherwise the past medical history was 
unimportant. The present illness began as the “vomiting of 
early pregnancy.” Later the woman im'scarried, but the vomit- 
ing persisted, occurring at least once a day. Vomiting was pro- 
duced as the result of the sight or odor of food, as the result of 
riding on the train or street cars, or as the result of some trivial 
breach of etiquette at the table. 

The physical examination was essentially negative. Exam- 
ination of the urine was negative. Wassermann of the blood- 
serum was negative. 

The patient’s condition was explained to her as a habit 
neurosis. At the end of the first week of treatment she had not 
improved. She was then placed at rest in bed and given in- 
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CTeasing quantities of milk. During the first week of this treat- 
ment vomiting ceased. After three weeks the patient was 
allowed out of bed part of the day and given an increasingly 
liberal diet. For the next tn-o months vomiting was still absent, 
although the patient remained rather easil}' nauseated. At the 
end of this time she verj- narrowly escaped being burned to 
death in a fire. This again caused the onset of vomiting, which 
persisted for about four weeks before the patient could master 
it. During the next two months nausea, but not vomiting, was 
easily produced, but was progressively growing less frequent in 
its occurrence, until after a period of several months it disap- 
peared; and then the patient was sj-mptom free. 

The ner^’ous sv’stem of the patient whose case has just been 
cited had become trained to produce vomiting during pregnanc\', 
and this persisted after the latter had terminated. It finally 
became so keenly trained that the slightest breach of etiquette 
or emotional disturbance set up the proper reflex, and vomiting 
occurred. In other words, the vomiting was the result of 
riolently exaggerated reaction to a mild stimulus, which had 
become a habit. 

The reproduction of a certain single gastro-intestinal symptom 
seems to become a habit Avith some patients. B}’ not permitting 
themselves to belch, a niunber of patients have broken up the 
habit of doing so. The following case makes it seem probable 
that the frequent passing of flatus may be the result of habit 
acquired by certain patients. 

The patient, a male printer, aged fift^*, complained of the 
frequent passing of foul-smelling flatus. The family and past 
medical histories were unimportant. He had been operated 
upon for left inguinal hernia in 1919. 

The patient had been troubled with the passage of flatus and 
occasionally with p}TOsi3 since the age of twent\' years. During 
the past year prior to consultation the onset of fairly severe, 
abdominal colic began. The colic occurred onlv earlv in the 
morning, and persisted for from fifteen to twentj' minutes. The 
patient was not constipated. His appetite was good. There 
had been no belching, regurgitation, vomiting, bloody or tarrj- 
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stools, or jaundice. He had lost 9 pounds in weight in six 
months’ time. 

The physical examination was essentially negative. The 
Wassermann reaction in • the blood-serum was negative. The 
usual examinations of the stools, urine, and blood were negative. 
Two examinations of the urine (one by Dr. W. Denis, Massa- 
'chusetts General Hospital) did not show the presence of lead. 

After careful study the patient was told of the possibility of 
lead-poisoning causing his symptoms. It was then explained 
that the strain of his work (which the patient had said was 
present), long working hours, and no vacations might possibly 
be a factor in producing the abdominal pain. Passage of flatus 
was explained as a habit. He was instructed not to allow flatus 
to be passed, to take a three weeks’ vacation, to eat a hberal, 
general diet and to keep his mind off his symptoms. During 
the vacation period 10 pounds were gained in weight and the 
colicky pain became much less frequent and less severe. Flatus 
was passed as usual. After a period of five weeks the colicky 
pain disappeared entirely and the patient had broken the habit 
of passing flatus. He remained free from symptoms two months 
later. 

After a considerable period of observation this patient’s 
condition was assumed to be entirely functional in origin, and 
under appropriate treatment he became free from symptoms. 

Belching, as it ordinarily occurs, is not the result of anti- 
peristalsis, as is readily shown by x-ray studies. Certainly the 
frequent passage of flatus is not always due to colonic peristalsis; 
for the latter occurs only at intervals of several hours. These 
facts lend support to the view that both belching and the fre- 
quent passing of flatus are probably due to the increase of 
intra-abdominal pressure brought about by voluntary factors, 
i. e., contraction of the muscles of the abdominal wall. If this 
explanation is correct, it is readily understood how such symp- 
toms can be abated. In this connection it may be well to state 
that both the stomach and the colon always contain considerable 
quantities of air. 
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The plan of treatment whidi has been followed was developed 
as a natural sequence to the etiolog\' of the groups which have 
just been discussed. The ' principles' of therap}^ consist of 
eliminating unnecessary factors which produce fatigue and of 
retraming the' nervous system to a rational psychologic state. 
Undue mental impressions and subtle methods for deceiving the 
patient not only have no place in therapy, but actually defeat 
the end in view. Because of the complexity of indhddual cases 
it is usually found best to combine the two principles of therapy 
in the treatment of a given case. The first step consists in 
eliminating possible causes. This elimination can be done only 
by the patient; that is, the patient must learn to work and to 
live his daity life without unnecessary expenditure of energy, and 
he must, also, train himself not to react in an exaggerated maimer 
to stimuli. The latter means that the patient teaches himself 
to feel no longer the sensations which have given rise to his 
symptoms. The patient accomplishes this by attempting not 
to allow his attention to center on symptoms when they occmr 
and not to be alarmed by them. In order that treatment be 
successful the patient must first thoroughly understand the 
nature of his condition, even to the minutest details. In actual 
practice my plan has been to see patients at weekly intervals. 
On these ^^sits I e-xplain to the patient, over and over again, 
my understanding of the case. WTien he once understands the 
cause of the symptoms and the factors at work in his oum case,, 
and acquires a fair understanding of physiopsycliology and the 
causes for fatigue in general, then he is in a position to cure 
himself. In epitome the entire sj-stem of therapy is an educa- 
tional process. The physician teaches, the patient learns, and 
then trains himself to apply what he has learned. The success 
of this method of therapy presupposes, at least, a fair degree of 
intelligence on the part of the patient. But the success ob- 
tained in some ignorant patients has been amazing. 

Drugs and Diets. — The plan of therapy outlined above makes 
no mention of the use of drugs and dietarj- measures. Nearly 
all of the patients studied had received drag therapy prior to 
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their treatment by the plan here outlined. Certain of them had 
consulted many physicians, one of them as many as 100 phys- 
icians, and had had four hospital entries during the twenty 
years of his illness; all without relief. There is no doubt but 
that symptoms can be ameliorated and appetite increased by 
the proper drugs. But a cure was not effected in any of the 
patients of this series by their use. Furthermore, in these 
patients drug therapy often serves to convince the patient that 
he is organically diseased. Another reason for not using drugs is 
the fact that, when liis sjmptoms are ameliorated, tlie patient is 
not forced to learn how to conserve energy and to train himself 
out of his symptoms. Because of this it was feared that drug 
tlierapy would defeat tlie end in view. 

Certain patients, having tried various dietary measures witli- 
out relief, will cease tlieir use. One patient under my care, a well 
educated and intelligent man, had been unable to eat pork 
products for fifteen years witliout producing severe vomiting 
Various patients restrict their diet by eliminating certain varie- 
ties of food, while many live on milk, toast, crackers, cereals and 
eggs. The reason for eliminating various kinds of food from 
tlie dietary is tliat the patients believe that these particular 
foods aggravated the s}'mptoms. A study of the various food 
elements which had been eliminated from the diets of such 
patients showed no consistency in Uie kinds of foods avoided; in 
fact, most of the foods commonly eaten were eliminated from 
some one of the diet lists. This finding is comparable to tlie 
statements, concerning the tj-pes of diet to be used, in works 
on dietotherapy (Fitch). Different authors will use ver)' 
different diets in tlie same type of case. A striking fact con- 
cerning these diets is that tlieir use is based on the chemical 
factors of normal digestion or on ideas concerning gastric 
motility. The great majority of authors do not seem to have 
questioned the patient’s observations as regards the production 
of symptoms by certain food elements. In other words, they 
have assumed that patients were capable of making accurate 
experimental observations and correct deductions from these 
observations. 
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patients were instructed to place before tliemselves at eacli meal a 
quantity of food which they considered large for a normal person; 
they tlien ate that quantity. That tliis was actually done cannot 
be proved, since the patients were not under observation at 
mealtime; but the statements of tliese patients are considered to 
be reliable. These patients finally developed good appetites. 
But whetlier tliis was the result' of training or of betterment m 
their general condition is a question. 

A word should be added concerning constipation. The great 
majority of tlie patients seen complahied of constipation. But 
after excluding tlie use of cathartics, suppositories, enemata, 
etc., constipation was not found to exist. In comparatively few 
instances an enema every two or tliree days was necessary for a 
period of not more than a few weeks, after wliich the bowels 
regulated tliemselves. This discussion merely illustrates tliat in 
order to be sure tliat tlie patient, who states he is constipated, is 
a competent observer the physician must observe for lumself. 

Catliartic drugs and measures such as enemata are usually, 
harmless in tliemselves, otlier than affording a means of centering 
a patient’s attention on himself, and this is frequently undesir- 
able. There are, however, occasionally developed unpleasant 
abdominal s}mptoms as tlie result of the prolonged use of 
cathartics. This is illustrated by tlie following case report: 

During the past tliirty years tlie patient, a male, aged fifty- 
eight, had taken some one of the catliartic drugs almost every 
day because he believed himself to be constipated. Otlierwise 
the past medical history was essentially negative. 

The present illness began in 1895. It had been characterized 
by attacks, at variable intervals, in ivhich tlie s3mptoms were 
similar to tliose whicli had been present during the eight months 
prior to his consultation, January, 1921. They were as follows: 
bloating, belching, regurgitation and dull aclihig pain either in 
the epigastrium or across tlie midabdonien. The pain had 
become severe enough to make the patient very uncomfortable 
much of 'tlie time. It occurred at variable intervals, day or 
night, and ivas without relation to food. It was relieved by 
taking soda or hot water. The appetite was good. There had 
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been no vomiting, no hematemesis, and no bloody or tarrj* 
stoob. 

The physical examination vas essentially negative. Barium 
•T-ray studies of the gastro-intestinal tract, including examination 
of the colon by a barium enema, showed nothing abnormal. 
The Wassermann reaction in the blood-serum was negative. 
The usual clinical laborator}' examinations of the blood, urine, 
and stoob showed nothing abnormal. 

The patient was placed on a liberal, general diet. All 
cathartic drugs, including the use of oils, were stopped. The 
patient was instructed to give himseK an enema (from 250 to 500 
c.c. of water) ever}" third night. After two weeks the patient’s 
boweb had regulated themselves; he was entirely free from 
s}'mptoms and still remains so. 

The practicabilit}' of the plan of therapy which has been 
outlined b shown by the fact that it b unnecessaiy for patients 
to aurtail business actixdties except in occasional cases, and in 
tliese for not more than a few weeks. Although the treatment 
b applicable to most patients with chronic functional gastro- 
intestinal dbturbances, there are a certain number who do not 
fall into the groups here described; but may be classified in a 
miscellaneous group. Because of the number and varieties of 
factors entering into the description of this group, it will not be 
discussed. 
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RAPID HEART ACTION ^ 

We are to discuss toda}"- the dinical recognition and man- 
agement of conditions associated with rapid heart action.- In 
most patients ha^'ing a verj* rapid heart it is possible to make 
a proper diagnosis of the disturbance ■auth a high degree of 
accurac}' at the bedside, using onl}-^ those means that all of us 
clinicians have with us at all times. It does not generally ne- 
cessitate any special apparatus or graphic methods. 

A patient may come in complaining of attacks of palpita- 
tion. Of first importance is a careful histor}’’ of the attack. 
Do tliey start suddenly and do they end suddenly? Or does the 
condition gradually develop and gradually die out? These 
points are of great aid in diagnosis. We are all familiar with the 
fact that imder certain nei-vmus influences the heart maj’’ become 
rapid and pound hea^■iI}^ But under such conditions the heart 
rate does not suddenly in one beat jump from normal to 150 
or so; it slowly rises and maintains its rapid rate for a variable 
length of time, and as the nervous excitement abates the heart 
rate slowly returns to normal. On the other hand, tliere are 
times when the patient is clearly aware of the sudden change in 
rate, and he might say tliat the palpitation came instantane- 
ously, lasted for one or many hours, and then ended with a 
sudden thump. Tliis sort of an upset is due to an entirel}- dif- 

'From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, 
Mass. 

* The ver>- rare forms of tachycardia — i. c., ventricular tachycardia, par- 
oxysmal auricular flutter — are not taken up because of their great infrequency, 
and because it is impossible to diagnose them without special graphic means. 
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ferent mechanisin, has a different significance, and requires dif- 
ferent treatment. 

In some instances the diagnosis will have to rest entirely on 
the history, because the attacks are of such short duration that 
when the physician exammes the patient the attack is over and 
a normal heart mechanism is found. Here you can readily see 
that the history has to be taken carefuUy, with full details as to 
its onset and ending. It is of considerable importance to en- 
quire whether the termination of the attack is associated with 
vomiting or any other symptom that might be related in any 
way to a possible stimulation of the vagus nerve. 

On the other hand, when you are first called to see tlie pa- 
tient tlie heart may tlien be rapid. The past history again will 
be of great aid in diagnosis, but if the history is not convincing, 
you wiU have to depend on the results of physical examination. 
A rapid heart may be associated witli certain well-known con- 
ditions. We are all aware of the acceleration accompan}mg 
exertion, fright and other emotions, hjperthyroidism, and in- 
fections. If tliere is a high fever such as one gets in pneumonia 
we may expect occasionally a rate of 140 to 160, but when the 
rate is over 150 the possibilit}’’ of an abnormal tachycardia 
rather than an ordinar)'’ acceleration is to be considered. This 
would surely be true if the rate were in the vicinity of 200. 
OccasionaU)'^ the heart rate is extremely rapid in h 3 perthy- 
roidism, and again the same differentiation needs to be con- 
sidered. How are we to tell whether an abnormal tacli)’^cardia 
is present or whether the heart’s rhythm is normal but rapid? 
The first procedure is to determine whether tlie rhythm of the 
heart as heard over the precordium is perfectly regular. You 
must remember that when the rate is extremely rapid, around 
180 to 200, it may be irregular and yet appear quite regular for 
variable lengths of time. For this reason it wiU be necessary to 
listen carefuUy for several minutes at a time. If the rhythm is 
perfectly regular there wiU be absolutely no disturbance in the 
regular repetition of the heart cycles. In fact, in the conditions 
of this kind (caUed paroxysmal aiuicular tachycardia) the length 
ofjindividual heart cycles will not vary even rh second. Should 
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there be even verj* slight differ^ 
you can be certain that the/ 
cardia. / 

A further simple procer' 
diagnosis is making a v 
peating this in five or ten 
full sLvt}' seconds’ period, takiu^ 
beats v-hatever. If this is repeated ^ 
cases of paroxj’smal tachycardia the rate 
in the two counts, or certainly within two or t. 
other. This slight variation can be accoimted 
the heart-beat at the point where the second hand ot l. 
is at the beginning of the minute to be counted, and b\ 
fusing the final heart-beat at the point where the minute couuc 
. ends. On the other hand, if the rhA-thm is e\’en slightly irreg- 
ular the counts are apt to A'ary more, even fiA-e to ten beats. 
Cases taken up shortly will illustrate this procedure. 

The counting of the radial pulse also throws some light on 
the diagnosis. WTien the heart’s rate is rapid it is difficult to 
coimt the pulse, although it may be A-eiy easy to count the 
apex-beat. HoweA-er, when it is perfectly apparent that the 
radial count is considerably less than the apex count, you are 
apt to be dealing Avith auricular fibrillation or delirium cordis. 
Here tlie rhythm as determined by ausculting the apex idll be 
found irregular, although the irregularity may be only A’erA' 
slight because of the great rapidity. You must not forget that 
when the heart is beating A-erA’- rapidl)- and regularly, palpating 
the radial pulse maj- giA-e a nrong impression as to the heart’s 
action. During certain phases of respiration the A’olume of the 
pulse ma)- diminish or tlie pulse may enUreh' disappear. Tliis 
Avould lead one to think that the heart is beating irregularlv 
because some of the beats are apparently missed. You can 
readily see that when tlie radial pulse is apparently irregular the 
rhythm of the heart itself may either be regular or irregular. 
It is, tlierefore, alwaj-s most important to determine the rhA’thm 
of the heart by auscultation OA'cr the precordium. 

By these steps we are enabled to make a clinical diagnosis of 
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ferent of the heart and the type of tachycardia in the great 
ferent t-Y of cases. If the apex rate is perfectly regular and 

In, around 180 to 200, and does not vary more than two 
the ’s on repeated counts, even though the radial pulse may 
^lem irregular, we are dealing in most instances with paroxysmal 
^uricular tachycardia. This is a condition in which some part of 
the auricular wall has become irritable and has temporarily 
taken over the function of pace-maker of the heart. On the 
other hand, if the heart rate is rapid and slightly irregular and 
the repeated apex counts differ appreciably (five beats or so), 
and particularly if the radial count is a great deal lower than the 
apex count (pulse deficit), the condition is one of auricular 
fibrillation (perpetual arhythmia or delirium cordis). 

The treatment of the two conditions differs decidedly. 
There is no specific drug therapy for paroxysmal tachycardia. 
Various means are employed in the attempt to stimulate the 
vagus nerves, such as drinking ice-cold water, inducing vomit- 
ing, ipecac, having the patient’s head low as compared to the 
rest of the body, holding a deep breath, or direct stimulation of 
the vagus nerve by pressure over the carotid artery, or by 
pressing tlie eyeballs. In various cases one or the other of these 
means have at some time proved effective. From my own 
experience, in more than one-half of the patients, one of tlie 
three last mentioned procedures has ended the attack. The 
simplest method is to have the patient take a deep breath and 
hold it as long as possible; this will frequently bring the attack 
to an end. In others this is not effective. Here you should try 
the effect of direct vagal pressure. This is done by compressing 
the carotid artery on one side or the other with the fingers of 
one hand, giving support to tlie pressure by placing the other 
hand behind the patient’s neck. The carotid artery must be 
completely obliterated. Pressure is exerted for five to ten sec- 
onds, and frequently if you listen to the heart simultaneously you 
will hear the tachycardia stop, followed by a pause, then pos- 
sibly one or two extra beats, and then the normal slow heart 
action will begin. The procedure may be slightly uncomfort- 
able for the patient, but is not painful; 3 mu should try first one 
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side, then the other, and repeat the procedure. You may not be 
successful the first time and }*et be able to end the attack a 
minute later. 

The final method that I have foxmd of use in rare instances 
is direct pressure on the eyeball. This sends an impulse up the 
fifth cranial neive and dovai the tenth. It is called the oculo- 
cardiac reflex, and in the normal person the heart ma}' be con- 
siderably slowed in this vray. The procedure is rather painfxfl 
and should not be resorted to unless drciunstances ■n-arrant the 
discomfort or unless the patient is imconscious, as happens if a 
patient goes into an attack while under an anesthetic for a 
surgical operation. Occasional!}' ocular pressure will be success- 
ful in ending an attack when all other methods fail. 

The treatment for the other form of rapid heart action — 
i. c., auricular fibrillation — ^is digitalis. You must remember 
that digitalis will have no effect whatever on the first condition 
described (paroxN'smal tachycardia), but will prove ver}* bene- 
ficial for the other. In patients with extremely rapid and ir- 
regular heart rate a fairly large dose of digitalis can be given, 
especially if a quick result is desired. The ventricular rate can 
be slowed frequently to the normal in a few days, or even in 
sLx to twelve hours. The abnormal rhN-thm is not changed es- 
sentiall}' by digitalis, but the drug merely diminishes the num- 
ber of impulses that reach the ventricle. The parox}-sm of 
auricular fibrillation may continue for hours or da}'s and then 
return to the normal rh}'thm, or it may become permanent. 
In parox}'smal amicular tachycardia we have just said that 
vagal pressme not only slowed the heart, but ended the ab- 
normal attack. In fact, ^•agal stimulation is either completely 
effective in ending the attack or has no influence whatever on 
it. Digitalis, on the other hand, does not necessarily end the 
attack, but almost always slows the ventricular rate if the con- 
dition is auricular fibrillation. Vagal pressure might produce 
a slowing of the ventricular rate, but will never end such an 
attack. You see how opposite are the effects of vagal stimula- 
tion and digitalis in these condiu'ons. The cases to be discussed 
take up these \arious pomts and illustrate how the diagnosis is 
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made without any special instrumental aid and how to manage 
the conditions. 

Case I.— This patient (Med. No. 12,207) I want to discuss is. 
a seamstress twenty-four years old who came into the hospital 
complaining of heart spells. The family history is unimportant 
and she is not married. In childhood she had measles, mumps, 
whooping-cough, and frequent sore throats. At the age of ten 
she had acute rheumatic fever and was sick for one month. 
About one year after the' rheumatic fever, while jumping rope, 
she suddenly was taken with a queer sensation in her throat 
and her heart seemed to be thumping vigorously and rapidly. 
She felt faint and had to go to bed, where she remained two 
weeks. At the end of this time she vomited, and the attack 
ended as suddenly as it had begun. Since then she has had about 
two attacks a year, lasting several hours and always ending after 
a vomiting spell, which she would not voluntarily induce. The 
attacks she thinks were associated with excitement, exertion, or 
some dietary indiscretion. In recent years they have been of 
shorter duration, lasting about twelve hours; but have been 
coming more frequently and always terminated by a vomiting 
spell. She gradually noticed slight increasing dyspnea, but her 
general health was pretty fair between attacks. 

On physical examination tlie patient appeared to be a rather 
frail young woman lying comfortably in bed. General examina- 
tion was negative except for the heart. The heart was found 
normal in size. The first sound at the apex was snapping in 
quality and distinctly louder than normal. It was preceded 
by a short presystolic rumble, which ended in the sharp first 
sound. The rhythm was regular and rapid, 120 to the minute. 
Two days later, while resting ‘quietly in bed, her heart sud- 
denly began to thump. At this time an accurate apical count 
was made and found to be 233; this was repeated in ten minutes, 
and again found to be 233. The diagnosis of paroxysmal auric- 
ular tachycardia in a patient with mitral stenosis was perfectly 
apparent. This was confirmed by electrocardiogram tracings. 

It was to be expected that this type of case should respond to 
some form of vagal stimulation, especially as her attacks in the 
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past alwa%'s ended after a vomiting spell. With this in. mind 
several attempts at vagal pressure "were made, toting the left 
and the right sides alternately, vtithout success. Then she was 
told to take a deep breath and hold it as long as she could, but 
, that failed to stop the attack. Just before gi\ting up hopes of 
ending the attack by any of these means, left vagal pressure 
was tried again, and the heart promptly and suddenly slowed 
dorni to its normal rate. Fortunately, we obtained an electro- 
cardiogram tracing of this transition (Fig. 196) which gives a 
tjpical picture of how these attacks end. You can see the 
rapid regular heart rate racing along, and then suddenly there is 



Fig. 196. — Case I. The electrocardiogram shows how lelt vagal pressure 
ended an attack of parox\'smal auricular tachycardia. The heart rate at the 
beginning of the tracing is 233, then there is a sudden pause, an abnormal 
beat (an extraventricular systole), followed by the normal rhj'thm. The 
irregular base line is due to muscular movement of the patient. Timer below 
in one-fifth second. 


a pause followed by a peculiar heart-beat (an e.’ctrasj-stole), and 
finally the normal slow heart action is taken up. The attack was 
thus ended by vagal pressure without causing an}' discomfort to 
the patient. 

You must bear in mind that arresting any such attack of 
tachycardia in itself has no influence on the subsequent recur- 
rence of similar attacks. As most of the patients who have 
such disturbances are not veiy materially injured by their 
attacks, it generally does not matter much if they are ended by 
what we do or not, because the}* are self-limited and eventually 
end of themselves. It is possibly true that if attacks are al- 
vot, 4 — loS 
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lowed to continue for a long time they become more stubborn 
and subsequent attacks may be arrested with greater difficulty. 
In this patient the first attack lasted two weeks, and very likely 
the discomfort and confinement to bed for such a long time 
might have been prevented. In other cases, however, the 
attack may supervene on a patient already suffering from con- 
siderable cardiac failure with organic heart disease. In such 
instances it is of greater importance to stop the paroxysm and 
release the heart from the additional strain of the rapid rate. 
Furthermore, such attacks may occur while patients are under 
an anesthetic for a surgical operation. I have had the oppor- 
tunity of seeing 3 such patients. In 2 of them the circulation 
did not seem to be embarrassed very much and the attacks were 
ended only after the operation was finished. In a third, how- 
ever, the attack began in the early stages of anesthetization, 
before the operation had actually begun. The heart rate sud- 
denly jumped to 216, the patient became markedly cyanosed, 
pulseless, and stopped breathing. It seemed imperative to 
restore the normal rhythm if possible. Pressure over the left 
carotid artery for several seconds promptly accomplished this, 
the rate fell to around 100, and the general condition of the 
patient returned to normal. The patient was subsequently 
operated on and a gall-bladder full of stones removed. 

Case II. — The following patient illustrates how attacks of 
tachycardia may arise as a complication during a surgical opera- 
tion. An engineer of forty-six came into the hospital com- 
plaining of a lump in the neck. The family history was unes- 
sential. At the age of sixteen he had gonorrhea and also a 
chancre, but did not know whether it was hard or soft.. He 
received no special treatment. He had been a fairly heavy 
drinker for many years. Twenty-five years ago a mass, the size 
of an orange, gradually developed on the right side of his neck 
below the angle of the jaw. This mass was then removed, and 
he had no trouble until two years ago, when a small lump ap- 
peared below the scar of the previous operation. Four months 
ago this was removed, but he thinks the surgeon “left a little in 
the neck.” He entered the hospital because the lump was 


RAPID HEART ACTION 


1715 


growing larger and becoming sore. Pb 5 'sical examination was 
entirely negative except for the old scar and a mass in the 
neck, the size of a plum. The heart was definitel}' enlarged, the 
left border was 2 cm. to the left of the nipple line. The sounds 
were normal, the rhythm was slow and regular, and there were no 
murmurs. The Wassermann reaction was negative. It was de- 
cided to operate for recurrent carcinoma of the glands of the neck. 

The patient had no particular difficultx' with the anesthetic 
and the dissection of glands of the neck did not seem to cause any 



Fig. 197. — Case II. Chart shows how left ocular pressure ended an 
attack of paro.\ysmal tachycardia in a patient still under ether for a surgical 
operation. The heart rate fell from o%-er 190 to under 90. 


undue disturbance iu the patient, when, just as the operation 
was nearly at an end, the heart-rate suddenl}- jumped to about 
200. The operation was quickly finished, and when I saw him 
he was still imder the influence of the ether anesthetic. The 
heart-rate was perfectly regular— 189 to the minute. The gen- 
eral condition of the patient seemed to be fairlj- satisfactorj*, 
altliough the pulse was very thready. The condition was diag- 
nosed paroxj-smal auricular tachycardia and was confirmed bv 
electrocardiograms. Repeated attempts to stop the attack by 
compressing the right and left carotid arteries proved unsuc- 
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cessful. Inasmuch as it was not kno^vn how long the attack 
might last and how badly it might affect the surgical con- 
valescence, and, moreover, because tlie patient was still un- 
conscious it was thought justifiable to try the effect of pressure 
over the eyeballs. This proved effective, for pressing on the 
left eyeball suddenly brought the attack 'to an end (Fig. 197) 
and tire heart-rate dropped to about 90. In tliis case there was 
no evidence that tlrere had ever been any previous attack of 
taclrycardia and the patient never had any subsequent attacks 
during the three years that he lived. He finally died of recur- 
rent carcinoma. 

Case III. — The following case tlrat I wish to discuss presents 
a different problem. Here during surgical convalescence the 
patient’s heart-rate suddenly became very rapid, but irregular. 
In this condition the various procedures that stimulate the 
vagus nerves are of no help; but, on the other hand, as we will 
shortly see, digitalis controls the heart condition in an ad- 
mirable way. This patient is a single woman forty-nine years 
old, whose family history and past history were unimportant 
except for occasional attacks of palpitation accompanied by some 
shortness of breath. Five years ago she was operated on for 
appendicitis and a fecal fistula developed following the opera- 
tion. About one year later she Avas operated on again and the 
fecal fistula successfully closed. She remained in good healtln 
except for an occasional attack of palpitation. She noticed that 
there was developing a protrusion at the site of her old ab- 
dominal scar. She was operated on for a ventral hernia and 
nothing of unusual interest occurred during the operation. The 
patient was doing satisfactorily, rvhen, on the second day fol- 
loAving the operation, she suddenly became Avorse. The heart- 
rate became very rapid and absolutely irregular— 145 at the 
apex and only 100 at the Avrist. The diagnosis of auricular 
fibrillation was made because of the gross arhythmia in force 
and rate of the heart-beats and tlie marked pulse deficit. It 
was considered paroxysmal because she gave a history of pre- 
vious attacks of palpitation, and those were thought to be 
probably of the same nature. One could not be certain whether 
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this particular attack 'was to be transient or permanent, as most 
of the patients mth auricular fibrillation eventual!}- settle down 
into the permanent form of the arh}'thmia. She was given 0.5 
gram of digitalis leaves in one dose, and after about sixteen 
hours the attack was over, the heart-rate was regular, and the 
pulse was 70 to the minute (Fig. 198). We were still in doubt 
as to whether the patient was going to have any more attacks, 
and therefore gave her no more digitalis. Two days later, how- 
ever, she had another attack that was not so bad. The apex- 
rate only rose to 127, while the pulse was 93. At this point it 
was decided to get the heart fairly well digitalized in prepara- 



Fig. 198. — Case 111. Chart shows paroxj’smal auricular fibrillation 
during surgical con\'alcscence and how digitalis therapy controlled the heart 
rate. .Ape.\ and radial rates arc indicated. 


tion for subsequent attacks, and so she was given 0.4 gram of 
digitalis daily. This second attack lasted about twelve hours 
before the normal heart mechanism returned. The interesting 
tiling is that four days later she had a third attack, but this 
time was absolutely unaware of it. The heart-rate at the apex 
was found to be 84 and the same number could be covmted at 
the -wrist, 1 . c., there was no pulse deficit and tlie rate was normal. 
The only change was in the rhythm, for tlie pre\’iously regular 
heart had again become absolutely irregular, only this time, be- 
cause the heart had been prepared for the attack by sufficient 
digitalis medication, no change took place in the rate or in the 
subjective s}'mptoms of the patient. Quite eaadently the em- 
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barrassment in such patients is from tlie rapidity of the heart 
and the resulting impaired circulation, and not from the fact 
that it is irregular in rhythm. 

The development of paroxysmal auricular fibrillation (tran- 
sient absolute arhythmia) is not an uncommon event during 
surgical convalescence, and the case just discussed illustrates 
^ the beneficial results to be obtained by tlie proper use of digitalis. 
AVhen the attack results in an extremely rapid heart-rate it is 
necessary to distinguish the condition from paroxysmal auricular 
tachycardia. The differential points taken up earlier in tlie dis- 
cussion will enable 3^ou to make the diagnosis in the great major- 
ity of cases. Such a differentiation is absolutely necessary be- 
cause digitalis has no beneficial effect whatever on tlie one and 
is extremely helpful in the other, wliile vagal stimulation may 
end the attacks of tach3Tardia and have no beneficial effect on 
fibrillation. • 

Case rV. — This patient (Med. No. 15 , 716 ) presented a prob- 
lem that concerns us in this discussion. She is a saleswoman 
thirty-seven years old, and came in complaining of pain in tlie 
stomach. Her family history is negative except that her mother 
has a bad heart. She was married, but has become divorced. 
She never was pregnant. She had measles, chicken-pox, diph- 
theria, and mumps as a child. Three years ago she was sick 
for three weeks with influenza. For man3'^ 3'ears has had acute 
tonsillitis every winter, which alwa3^s. confined her to bed for a 
week or so. She had some dyspnea on exertion and occasional 
palpitation. This in no way actuall3'^ interfered with her routine 
work. Eight years ago she had an attack of pain in the right 
upper quadrant requiring morphin; tliere was jaundice at this 
time. The menstrual histor3" is negative. She has lost no 
weight, is not troubled with cough, and has never noticed swell- 
ing of the feet. 

One month ago she began to feel feverish and chilly and had 
a sore throat. Her doctor called it tonsillitis. She then de- 
veloped nausea, epigastric distress, and pain, with occasional 
vomiting spells. The pain gradually got worse. These abdom- 
inal s3Tnptoms brought her to the hospital. She says that there 



rapid heart actiox 


1719 


has been some trouble mth her heart for about ten years be- 
cause doctors have always been curious about her condition. 

General physical examination when she first came to’ the 
hospital was negative except for the findings in the heart. The 
apex was diffuse, but felt in the fifth space outside the nipple 
line. A short thrill was felt, but the actual timing was impos- 
sible because of the great rapidit}'. The left border was 16 cm. 
to the left of the midstemal line in the fifth space and the right 
border 2.5 cm. to the right. On auscultation the heart-rate was 
found to be extremeh’ rapid and at times perfectly regular, but 
on careful examination slight irregularities could be definitely 
detected. A full minute coimt of the apex-beat was 178, and five 
minutes later was 171. The radial count at this time was 140. 
The first sound at the ape.x was accentuated and was followed 
by a systolic murmur. There seemed to be a murmur in diastole, 
but the exact timing of it was verj’- doubtful because of the rapid 
heart-rate. 

As far as the rhythm of the heart was concerned, the two 
conditions to be considered were paro.xj'smal auricular tachycar- 
dia and auricular fibrillation. A striking point in the clinical 
pictiure was the fact that the patient had ver}' little dj’spnea, 
no edema of the extremities, or congestion of the lungs. The 
patient could lie perfectly flat in bed with no discomfort except 
the abdominal distress. This sort of picture frequently goes 
with parox}"smal tachycardia, and made us all think, of this 
possibility-. However, there were several points which indi- 
cated that the diagnosis was auricular fibrillation. First, the 
rate was not absolutely- regular, and two successive coimts varied 
by seven beats. Second, there was a considerable pulse deficit, 
the radial pulse was 140, while the apical count was 178. This 
proved to be the correct diagnosis as shown by- the electrocardio- 
grams that were immediately- taken. 

As I have indicated before, such a condition should respond 
readily- to digitalis treatment. It was learned that her doctor 
had given her some tincture of digitalis; it was thought from the 
extremely- rapid rate that she had not had enough digitalis, and 
so 0.9 gram of powdered digitalis leaves (equivalent to 9 c.c. of 
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a Standardized tincture) was given immediately in one dose, and 
several hours later an additional 0.2 gram was given. A most 
striking result was obtained, for the next morning the heart- 
rate at the apex was 70 and the rate at the wrist was 66 (Fig. 
199). There is no otlier condition in which such a marked effect 
on the heart can be produced by any form of medication, and 
also there is no other drug that will produce such an effect in 
this condition except digitalis or one ol' the allied preparations. 
Digitalis is as specific in reducing the heart-rate in auricular 



Fig. 199. — Case IV. Chart shows the quick effect of a large dose of digi- 
talis on the rapid heart rate associated with auricular fibrillation The apex 
rate fell from 178 to 55 in twenty hours. 

fibrillation as quinin for malaria. The patient’s general condi- 
tion improved, and although she had a flare-up of rheumatic 
fever, has done very well. The auricular fibrillation in this case 
is permanent and not transient, and probably will continue in- 
definitely, though the ventricular rate can be kept slow by the 
use of digitalis. On the first day tvhen the heart-rate was 178 
vagal stimulation might slow the heart for a few seconds, but 
could not stop the rapid rate as happened in the first two cases 
considered. 
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Summary. — ^Two cases of paroxj'smal auricular tachycardia 
and tvvo cases of auricular fibrillation are discussed (one transient 
and one permanent). The methods of diagnosis are considered, 
and it is showm how the conditions may be distinguished by verj' 
simple means without any special apparatus. It is explained 
how vagal stimulation ma)' end the attacks of the former and 
how digitalis will control the condition in the latter. Their 
occurrence during or after a surgical operation is illustrated by 
two of the cases. 
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PRACTICAL LESSONS FOR PHYSICIANS AND PATIENTS ‘ 
IN DIABETES 

Pliability of the Diet in. Diabetes as Well as in Health; the 
Dangers of Fat in the Diabetic Diet; the Critical Period of 
Hypoglycemia in Undemutrition; Renal Glycosuria. 

Introduction. — ^The pliabilitj’- of the diet in diabetes as well 
as in health, the danger of fat to the diabetic, the critical period 
of hj-pogtycemia in undemutrition, and renal glycosuria are 
four topics which continue to furnish practical lessons for 
patients and physicians alike. 

1. The Pliability of the Diet. — ^At the recent meeting of the 
Inter-Urban Club in New Haven Professor jMendel emphasized 
the extraordinary adaptability of the diet as shown by recent 
e.\periments. He described how animals can be raised upon 
protein and salts without either carbohydrate or fat, prorided 
the fat-soluble \'itaiiun is supplied, and also called attention to 
the possibility of the fats being burned in the flame of amino- 
adds as well as in that of carbohydrate. “Pliability of the diet” 
is a term peculiarly pertinent to diabetes because the dietetic 
treatment of this disease rests upon the possibility of extreme 
delations from the proportion of carbohydrate, protein, and 
fat customary in the diet of healthy indiriduals. The pliability, 
therefore, is theoretically most admntageous, and, in fact, is 
so great tliat it makes good treatment of early cases of diabetes 
feasible in manifold waj’s. Thus, earty or mild cases of diabetes 
will become sugar free with restriction of carbohydrate, restric- 
tion of fat, or restriction of protein, and all of these methods 
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have been employed with varying success. It is to tlie credit 
of F. M. Allen, however, that the basic principle underlying all 
these metliods has been shown to be undernutrition. Such is 
the pliability of the diet that \vith this provision almost any 
old diet will produce fairly good results in early cases of diabetes. 

On die otlier hand, despite tliese advantages this very quality 
brings witli it ahnost still greater disadvantages. Success, or 
apparent success, is attained in so many ways that tlie dangers 
resulting from the persistent employment of tliis or that method 
are frequently overlooked. This is due to tlie fact that the 
harmful effects of any one diet seldom show immediately, and 
tlie long interval before they exert tliemselves is often so great 
that tliey escape attention, partly because of loss of perspective 
on the part of the physician, partly because the patient has 
passed from observation. Permanent success in tlie dietetic 
treatment of diabetes can be obtained only by tlie continual 
observation of patients tliroughout tlie comparatively long and 
increasing period wliich constitutes the diabetic’s span of h'fe. 
During this interval faithfully kept records witli frequent sum- 
maries \vill alone disclose the better methods of treatment. 

Criticism of spedal, even bizarre, metliods of dietetic treat- 
ment must be employed ivith only the greatest caution because 
of the pliability of the diet. Arbitrary statements are seldom 
justified, and are tob often made, only to be retracted. It is 
very necessary for botli physicians and patients to bear this 
in mind, because otlierivise tlie good points of treatment pre- 
scribed in one locality may receive undeserved discredit in 
another. In a recent compilation of all the studies carried out 
at the Nutrition Laboratory of the Carnegie Institution between 
1908 and 1917 die writer has found it desirable to separate 
die data by the arbitrary date, June, 1914, at which time the 
method of undernutridon was introduced. The two epochs of 
treatment differ so widely that if those mediods in general use 
prior to 1914 were adopted now, it would almost seem like 
malpracdce, whereas, prior to 1914, the formulation of a plan 
to treat padents as is now commonly in vogue would have 
appeared like an unjustifiable experiment. No wonder the 
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practitioner is bewildered by the dianging addce whicli liis 
diabetics receive from year to year from those supposed to know 
the best metliods. 

2. The Dangers of Fat in the Diabetic Diet— Obesity is 
coincident with the onset of diabetes in 3 cases out of 4. and in 
some decades of life in 39 cases out of 40. So great is tlie impor- 
tance of fat in the causation of tliis disease! Recognition of this 
etiologic factor should lead to a reduction in the number of 
diabetics. Eacli diabetic should ser\’e his fellowmen by dis- 
seminating this doctrine. For each case in which imdemutrition 
is helpful in treatment who knows but that earlier application 
of the same doctrine may prevent 10 or 100? How' much easier 
it is to prevent than treat! 

The danger of fat in the early da}'s of diabetic treatment is 
now generally appreciated. It is not many years ago that so 
soon as the diagnosis wns made the fat and protein in the diet 
were increased and carbohydrate restricted. Such a diet, 
suddenly begun and energetically pushed, frequently led to tlie 
deatli of the patient in diabetic coma within a few days. Even 
tlie pliability of the diet W'as not great enough to prevent fatalities 
which today are recorded as unnecessaty. It was this great 
increase in the quantity of fat and corresponding decrease in 
tlie quantity of carbohydrate wliich made tlie first year of 
treatment the diabetic’s danger zone. 

The prolonged use of large quantities of fat in proportion to 
small quantities of carbohydrate is less tlioroughly recognized. 
It is my belief that the further the diabetic’s diet departs from 
tlie normal proportions of carbohydrate 4, fat 1, in order to 
attain a sugar-free urine and blood-sugar of normal value, not 
only tlie more serious is tlie case, but tlie less the chance for 
that patient to inipfrove in tolerance for carbohydrate. \\Tien 
tlie total caloric value of the diet is low a comparatively liigh 
proportion of fat often appears to be harmless, tliough this is 
said witli great resciwe; but when the diet is fairly liberal and the 
proportion of carbohydrate to fat falls below 1 to 5 in contra- 
distinction to the normal proportion of 4 of carboh\'drate to 1 
of fat, tliis inverted propdrtion almost invariably results in harm. 
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aspect of the patient has changed for the better. It is hoped 
and confidently expected that this patient, like the former just 
cited, will eventually regain still more tolerance. Had it not 
been for the excessive use of fat for seventy days there appears 
to be no reason why this patient should have lost so much toler- 
ance. Until tliese 2 cases I have recently been inclined to 
believe that when a diabetic adopted a high fat low carbohy- 
drate diet, he was passing through a portal above which might 
well have been inscribed “Abandon hope all ye who enter 
here.” 

3. The Critical Period of Hypoglycemia in Undemutrition. — 
The discovery of the presence of hypoglycemia during the 
course of treatment by undemutrition is a danger signal of the 
first importance. Case No. 1085, a frail woman of thirty-four 
years. with a history of diabetes of seven months’ duration, 
became sugar free with great diflSculty, despite fasting and a 
low diet. After four months the sugar in the blood decreased 
from over 0.50 to 0.10 per cent, coincident with a fall in weight 
from 88 to 61 pounds, of which the last 10 pounds were lost 
between November 3 and 10, 1916. No subsequent blood- 
sugar determination was made, but inasmuch as a few days 
later, without change in treatment or in general condition at her 
home, she died without pain or coma, there is h'ttle doubt that 
hypoglyceim'a was present. 

Rather similarly. Case No. 1831, a man with onset of diabetes 
April, 1917, at the age of thirty-eight years and seven months, 
entered the hospital May 5, 1920. The details of the course 
of treatment with laboratory findings are shown in Table I. 
It will be obserA'ed that acidosis was .present, sugar in the urine 
amounted to 2.4 per cent., and in the blood to 0.36 per cent. 
After four days of undemutrition, during which the total calories 
consumed amormted to less than 900, followed by two days of 
fasting, the patient failed to become sugar free and the blood- 
sugar remained 0.29 per cent. Upon resumption of 14 to 35 
grams of protein per day and 3 to 8 grams of fat the blood-sugar 
dropped to 0.11 per cent. On the next day, despite a slight 
increase in protein and fat and 2 grams of carbohydrate, the 
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blood-sugar rvas 0.05 per cent. This unusuall)' low value was 
assumed to be erroneous and. unfortunately, not reported to 
the phj'sidan. Upon the following morning the patient became 
irrational, disoriented, but an hour afterward again apparently 
normal, and was able to sit up and even walked around. Phys- 
ical examination was negative. The following morning he could 
not be roused, coma gradualK* deepened, though unassodated 
with addosis, and death occurred in a few hours. The blood- 
sugar was 0.04 per cent. No marked loss of wdght was obsen-ed 
in this patient, but, forUmately, quantitative examinations of 
the nitrogen in the urine were made and showed an average 
excretion of 16.9 grams during five days and 19.6 grams during 
four of the following five da3’s preceding death. 

Experience with these two indiriduals made it possible to 
forestall a similar outcome nith Case No. 2079. This man 
developed diabetes in September, 1919, at the age of twent}'- 
nine j-ears and nine months, and came for treatment on Februaiy* 
5, 1921, weighing 119 pounds after a loss of 66 pounds below 
his ma.ximum weight. Acidosis was severe, sugar in the urine 
5.8 per cent., and blood-sugar 0.27 per cent., and even after 
thirU' days of treatment the blood-sugar was 0.23 per cent. Yet 
two da}‘S later the patient became sugar free, and within a week 
tlie blood-sugar was 0.12 per cent., and on the fortj'-third daj^ 
0.09 per cent. This premonitory fall in blood-sugar being 
noticed, the diet was at once changed to carbohj'drate 19 grams, 
protein 59 grams, fat 62 grams. Despite the fact that this 
patient had required so long to become sugar free, stead}' addi- 
tions of carbohydrate were made to the diet until on the forty- 
ninth day from admission the total carbohydrate was 68 grams, 
the protein 71 grams, the fat 66 grams, and the blood-sugar was 
0.05 per cent. Even one hour after a meal two days later, 
when the carbohydrate was 86 grams, the blood-sugar was 0.10 
per cent. The patient was then discharged nith carbohydrate 
82 grams, protein 74 grams, fat 66 grams, calories 1234. weight 
92 pounds, in contrast to a weight of approximately 110 pounds 
on the first day of treatment. Two weeks later the report 
comes that his blood-sugar is 0.10 per cent., and that he has 
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preser\'ed his tolerance. Such a gain in tolerance from such a 
critical state has not before come to m}' attention. 

4. Renal Glycosuria.— The subject of renal glycosuria has 
received much attention in the last fen* }’’ears. In general, the 
critidsm raised against the cases reported has been based upon 
the short period during ■which patients have been under observa- 
tion. This criticism does not applj* to Case No. 2165, about to 
be called to your attention. He developed glycosuria at the age 
of twelve 3 'ears in Jime, 1894, and first consulted me April 19, 
1921. During these twentj’-seven }"ears sugar has been present 
in the urine at all examinations save one. During the first ten 
j’^ears of treatment, so far as he is aware, the sugar in the urine 
did not fall below 3 per cent. On physical examination he 
appears well developed, height 5 feet, 10 inches witb shoes, 
weight 151 pounds dressed, in contrast to his highest weight of 
155 pounds, reflexes normal, teeth good, no acetone odor, blood- 
pressure 130/80, pulse SO, no arteriosclerosis, heart and lungs 
normal, liver edge felt 1 to 2 cm. below the costal margin, no 
enlargement of spleen or kidneys. No edema. The Wasser- 
mann reaction was negative. 

Glycosuria was originally discovered when the patient was 
undergoing treatment for asthma. During these twentj’-seven 
j'ears he has led a normal life, and at present occupies an impor- 
tant position as an electric engineer. For the first she weeks of 
treatment, at the age of twelve, tlie diet consisted of milk and 
eggs exclusivel}'. This was followed by a diet free from potatoes 
and white bread, but while in college he ate a full diet, except 
for tlie omission of sugar and desserts. As a rule the percentage 
of sugar in tlie urine has ranged between 1 and 4, and has been 
reported to have been as high as 10 per cent. Last autumn, 
during a conference at his office, he became faint, went home, 
rested a few days, restricted his diet, and a single specimen of 
urine of specific grarity 1042 was said to be sugar free, but a 
few weeks later sugar was reported to be between 8 and 10 per 
cent. 

The percentage of sugar in the twenty-four-hour quantities of 
urine examined here ranged between 2.5 and 2.9 per cent., but in 
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the course of a two-hour renal test the range was somewhat 
greater, namely, 2.3 to 4.2 per cent., and the total quantity of 
urinary sugar for the two days upon which the patient was 
under observation amounted to 52 and 58 grams respectively. 
The diet which he selected at the hospital, as comparable to 
his diet at home, contained carbohydrate 225 grams, protein 
100 grams, fat 110 grams. As a matter of fact, he probably 
took an additional quart of milk when at full work. This 
would be consistent with the large quantity of nitrogen in the 
twenty-four-hour quantity of urine, namely, 21.3 grams. 

Six estimations of the blood-sugar were made. The blood- 
sugar on the afternoon of April 19th was 0.10 per cent., the 
blood-sugar, fasting, April 20th was 0.10 per cent., upon April 
21st the fasting blood-sugar was 0.07 per cent., half an hour 
after breakfast it was 0.10 per cent., one and a half hours after 
breakfast it was 0.09 per cent., and three and a half hours after 
breakfast it was 0.10 per cent. 

The condition of the kidneys was apparently e-^ceUent. There 
was but the slightest possible trace of albumin, while blood, 
pus, and casts were absent. The specific gravities of the urine 
ranged from 1022 to 1042. The percentage of sugar has already 
been given. The percentage of salt in the urine varied from 
0.48 to 0.86. During the day the quantity of urine was 1200 
c.c. and at night 950 c.c. The phenolphthalein test showed an 
excretion of 62 per cent, for the two hours and ten minutes after 
administration. 

Here then is a case in which a boy of twelve shows a large 
percentage of sugar in the urine which persists during a period 
of twenty-seven years. At the end of that time the blood- 
sugar is normal under all conditions, and the patient appears 
to be in good health. It is notable that the teeth are normal, 
the arteries normal, the heart normal, and the kidneys normal. 
There is no evidence of disturbance of vision. A case like the 
present encourages one to hope that renal glycosuria may yet 
be proved to be an entity. 



CLINIC OF DR. GEORGE R. MINOT 
Massachusetts General Hospital 


TWO CURABLE CASES OF ANEMIA 

I. Chronic Hemolytic Anemia — “the Pernicious Anemia of 
Pregnancy.” 

II. Myxedema with Anemia. 

I have tvs'o patients to show you today, both of whom have 
anemia that is curable pro^^ded the cause is recognized and 
proper treatment is carried out. 

CASE I 

The first patient is a woman twenty-eight years of age, who 
is eight months pregnant. Her liistor}’' is as follows: 

Family History. — She has given birth to 2 healthy children, 
two and four years ago. She had no abnormal symiptoms or 
physical signs during these pregnancies. There is no famity 
lustory" of anemia, and her father, mother, brotlier, and sister 
are firing and well. 

Past History. — ^Ten years ago she had an attack of acute 
appendicitis and Ure appendix was removed at that time. Owing 
to frequent recurrence of colds and mild sore throats, her tonsils 
and adenoids were removed a year ago. She had measles and 
chicken-pox as a dfild, but has bad no other diseases. She con- 
siders that she always has been well and strong and of a normal 
color. She denies haring had in the past any sjnnptoms refer- 
able to any of the systems of the body except as referred to above. 

Present Illness. — Early in her present pregnanc}’^ she experi- 
enced distinctly more nausea than she had in her two prerious 
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ones. At tlie end of the third month, now five months ago, slie 
noticed she was somewhat pale and reabzed tlial she became 
tired easily. Since tlien she has grown increasingly weaker. 
However, up to six weeks ago she felt but sh'ghtly weaker than 
five montlis ago. During tlie past six weeks, coincident TOth 
the increase of her sensation of feeling “all in,” her pallor has 
become much more marked. She has had some slight dyspnea 
on exertion, and at such times she has noticed tliat “her heart 
beat rapidly.” For tlie past two weeks she has suffered from 
inability to sleep and from sweating, especiaby shortly after 
she got to sleep. She also has noted ill-defined numbness in 
her hands and feet. These sensations have not been persistently 
present, and have occurred particularly when she was cold. 

Five weeks ago there was a hemorrhage of about 3 ounces 
from the vagina. A pehdc examination made at that time by 
her obstetrician did not reveal a placenta prrevia or other abnor- 
■ mality. There have been no otlier symptoms, including no 
gastro-intcstinal symptoms, and none referred to Jier tongue. 

Physical Examination. — The patient appears distinctly pale, 
and tliough not of a definite lemon tint, she docs appear of a 
light saffron color, wliich is more evident upon looking at the 
trunk tlian at tlie face. The sclera; are not yellowish. There 
has been no elevation of temperature in tlie past four days, 
since the patient has been in bed, and tlie pulse-rate has averaged 
100 per minute. The respiration has not been increased. The 
patient appears bright and cheerful, and states that she feels 
well iirovided she remains in bed. The pupils, reflexes, sensa- 
tion, lymph-nodes, tliyroid, teetli, nose, and throat appear 
normal. The tongue is not atrophied or shiny and appears 
clean. The lungs are negative to auscultation and percussion. 
The heart appears normal in all respects except for a soft systolic 
murmur at the base, wliich can easily be explained as functional 
and dependent upon her anemia. The systolic blood-pressure 
is 120, and the diastolic 80. The abdomen and breasts are 
characteristic of an eight-month pregnant woman. The edge 
of the liver can be felt 2 cm. below the costal margin on deep 
inspiration. It is not tender. The upper border of the liver 
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is in normal position. The spleen can just be felt on very deep 
inspiration with the patient on her right side. 

Laboratory Examinations. — ^The stool is negative. 

The urine shows a trifling amount of albumin, but is other- 
wise negative. 

The Blood. — Hemoglobin, 45 per cent. Red cells, 3,100,000 
per cu. mm. Color inde.x, 0.7-b. The hematocrit shows 21 
per cent, cells and 79 per cent, plasma. 

The red cells were studied in fresh preparations mtall}'' 
stained with biilliant cresyl blue and in fixed Wright staiiied 
blood-smears. They are definite^ abnormal. They show 
moderately marked variation in size. The cells average smaller 
than normal, though one sees numerous cells that are definitely 
larger than normal, but these are all polychromatophilic cells. 
There are no large abnormally shaped cells present. The large 
polychromatophilic cells are round. True microcytes are present, 
but rare. Cells showing tailing and e\’idence of fragmentation 
are occasionally seen, but are not very plentiful. ^larked 
achromia is present. There are, however, some cells about half 
the size of normal which stain deepty. Such cells probably 
represent fragmented cells. Abnormality of shape, though 
present as indicated, is not of a verj’- marked degree. Resides 
cells shoving the more usual abnormal forms and cells shoving 
tailing, one finds numerous long, narrow, round-ended red 
cells. 

The reticulated cells are 16 per cent., while pol 3 '^chromatophilic 
cells occur as frequently' as 3 or 4 to an oil-immersion field. 
Rarely fine stippling occurs. Besides the reticulated cells, one 
observes in the Aitally stained preparations that the cells take 
tlie stain unevenl}% so that some cells stain distinctly grajish, 
in contrast to tlic greenish color of the majoritj'. True blasts 
occur; tlnee were found in counting 300 white cells. 

The fragility of the red cells to varying strengths of salt 
solution shows as follows: 

The case. The control. 

Hemolysis l>cgins. . 0.54 per cent. XaCl 0.42 percent. X'aCl 

Hemolysis marked . . 0.44 “ “ 0.36 “ “ 

Hemolysis complete 0.32 “ " 0,30 “ “ 
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The serum is yellow and gives a positive Gmelin test. The 
serum contains a definite exxess of bile-pigments as shown by 
the fact, that it must be diluted many more times than normal 
serum has to be before the yellow color disappears. 

In the duodenal contents the bile-pigments were found to be 
definitely increased above normal. 

The platelets are 240,000. This indicates that they occur in 
normal numbers. Their character is not abnormal. 

The coagulation time is normal, and tlie clot retracts normally. 
The white cells are 6000 per cu. mm. 

The differential count of 200 cells is as follows: 


Polynuclear neutrophils 72 per cent. 

Lymphocytes 23 “ 

Large mononuclears 3 " 

Neutrophilic myelocytes 2 " 


100 “ . 

No polynuclear eosinopliil or basophil cells were seen. 

The Wassermarm reaction is negative. 

Discussion of the Case. — The patient’s symptoms of weak- 
ness, sweating, slight dyspnea, and palpitation can easily be 
explained as due to the anemia per se. 

From the appearance of tlie patient and her history of pro- 
gressive weakness one might think she had primary pernicious 
anemia. However, pernicious anemia is rare below the age of 
thirty, and she has not had any of the special symptoms com- 
monly seen in this disease, namely, a recurring soreness of tlie 
tongue or symptoms referable to degeneration of the spinal cord. 
The numbness in her hands and feet suggests perhaps a dis- 
turbance due to degeneration of her spinal cord. Tliis sensa- 
tion has not been persistent or assodated with tingling or with 
ataxia, as is typical in a case of pernicious anemia. It is very 
common for individuals with anemia from any cause to have 
temporary numbness in the hands and feet due to an insufficient 
amount of oxygen-carrying material, namely, hemoglobin. It is 
only when numbness is persistent, though perhaps fluctuating 
in its intensity from time to time, that it should suggest that it 
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was a s>Tiiptom due to degeneration of the cord. Likewise, 
when such is the case, there usuall}’- occurs a definite tingling 
sensation and also some slight ataxia and disturbance of bone 
sensation. 

The examination of the blood shows us that the patient 
has not pernicious anemia. No case of true pernicious anemia 
ever has as low a color-index as this patient has, while macro- 
cj'tosis would certainl}' be e-\-ident in a case of pernicious anemia 
with a hemoglobin of 45 per cent. This patient’s red cells 
average smaller than normal, and not larger. As in pernicious 
anemia, there is erddence of an increased blood destruction. 
This is shown by the finding of true microc}i;es and red cells, 
with filamentous processes and cells appearing as fragments of 
other cells. Likewise, there is a definite excess of bile-pigments 
in the serum and duodenal contents which in the presence of 
anemia and the absence of definite liver disease clearly suggests 
an increased rate of liberation of hemoglobin that rapidly becomes 
transformed to bile-pigment and excreted. The slight enlarge- 
ment of the liver can be e.xplained as dependent upon this 
increased rate of the bile-pigment metaboh’sm. One might take 
the ^•iew that the increased output of pigment in the duodenal 
contents and the increase of pigment in the plasma were due 
entire!}' to the inabilit}* of the liver to properly maintain the 
normal pigment metabolism, and that it thus rid itself of pig- 
ment that it normally utilized. It may well be that this is 
partly tlie cause of the increased pigment output, and that an 
actual increase of pigment from an increased destruction of red 
cells is but a partial cause. However, the finding of microc}^tes 
and an increased bile-pigment output leads us to consider that 
this case is one of those in whicli blood destruction plays an 
important ph}’siologic part in producing the anemia. The hght 
saffron color of tlie patient is referable to the entrance of bile- 
pigments into the tissues from the plasma. It is, however, 
to be noted that a considerable degree of jaundice of the plasma 
may occur before the pigments leave the blood for tlie tissues. 

In spile of the blood destruction it is eiddent that our patient’s 
marrow is being stimulated to produce blood at an increased 
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rate. This is particularly ewdenced by tlie finding of many 
immature red cells. Reticulation, polychromatophilia, and fine 
stippling are signs of youth of tliese cells. The reticulated cells 
are 16 per cent, in contrast to the normal number of about 0.7 
per cent., while polychromatophilic cells, not present in normal 
blood, are plentiful, and rarely fine stippling occurs. The occur- 
rence in the ^dtally stained preparations of a considerable num- 
ber of cells giving a distinct grayish tint suggests tlie presence 
of cells more youthful than normal, but not youthful enough 
to show reticulation. The presence of a few blasts, ceds much 
more immature tlian reticulated cells, indicates that the marrow 
is working under a moderate strain, while the presence of a few 
early forms of bone-marrow wliite cells, myelocytes, has the 
same significance. The marrow is producing the white cell 
elements satisfactorily, as is especially shown by the number of 
polynuclears, wliile tlie platelets occur in about the normal 
numbers, indicating a fair production of these elements from the 
megakarjmcytes of the marrow. However, the platelets are 
not being produced to the degree tliat tlie red cells are; for if 
sucli were tlie case, tliey would occur in distinctly greater 
numbers. 

We are thus dealing with a case tliat is not pernicious anemia, 
yet in which there is an increased blood destruction. There is 
also an increased b.’ood formation, but oiving to tlie predominance 
of the b'’ood destruction, anemia has become quite marked. 
Cases of this type may be termed “hemolytic anemia.” In the 
purer forms it is characteristic to find an increased fragility of 
the red cells to various strengths of salt solution. This patient 
shows this abnormality, though it is not marked. In any form 
of hemol3'-tic anemia there is often enlargement of the spleen, 
associated in some manner with tlie increased hemolysis, the 
spleen being larger in the more chronic 13^)65. Thus the slight 
enlargement of our patient’s spleen, like the enlargement of her 
liver, can be associated ivith the blood destruction. Though 
enlargement of the spleen usually occurs, but by no means 
always, when there is increased red cell destruction, marked 
enlargement of this organ in anemia does not necessarily indicate 
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an increased destruction of red cells. For example, the large 
spleen of Banti’s disease is associated with little blood destruc- 
tion, and the large spleen of myelogenous leukemia is particularly 
due to an increased formation of white cells. 

There are numerous varieties of hemolytic anemia. Our 
patient in no way resembles acute hemolytic anemia which may 
result from certain poisons, sepsis, etc. It may be pointed out, 
however, that acute hemotytic anemia due to sepsis of the 
endometrium ma}' occur in relation to pregnanc)’^. \NTien such 
is the case we have the signs of sepsis combined with a very 
rapidl}' developing anemia, so that the red count and hemo-. 
globin may fall to 50 per cent, of their original figures in a week’s 
time. 

The acquired, congenital, and familial forms of the disease 
knonm as chronic hemolytic jaundice are the particular condi- 
tions in which the purest tj’pe of a chronic hemolj’tic anemia 
occurs. The exact cause of these conditions is unknown. The 
condition our patient has certainly does not belong to the tj'pical 
congenital or familial forms of this disease, as her historj’^ clearly 
indicates tliat she had no such disease pre\nous to eight months 
ago. Her condition does, however, resemble somewhat closely 
tlie acquired form of this condition and may be looked upon as 
one of its subvarieties. The acquired form of chronic hemolytic 
jaundice presents many various and Hi-defined pictures of chronic 
hemolytic anemia. Tjqricall}’^ a patient ndth acquired hemo- 
lytic jaimdice presents a history’- of a very gradual onset of anemia 
nitii acholuric jaundice, fluctuating in intensit)’- for some 5 ’'ears. 
The spleen fills the left upper quadrant and the blood changes 
are similar to those our patient presents. The disease is dis- 
tinctly favorably influenced by splenectomj’-, but otlrer forms of 
treatment are essentially of no value. Such cases may give a 
history’- of some pre-vdous infection, as malaria and sometimes 
syphilis, while some cases occur associated with some septic 
process. The condition tlrat our patient has is best interpreted 
as one of chronic hcmoh’tic anemia, but when the condition is 
associated -iHth pregnancy- it has, I believe, a much more favor- 
able prognosis tlian when it is of the chronic idiopathic type. 
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Tin's variety of hemolytic anemia frequently has been called 
the pernicious anemia of pregnancy. 

True pernicious anemia itself may, of course, start during 
or following pregnancy, but tliis condition called pernicious 
anemia of pregnancy is quite disU'nct from true pernicious 
anemia. The literature on the so-called pernicious anemia of 
pregnancy is rather confused probably because otlier forms of 
anemia are associated with pregnancy and may complicate 
tlie picture. One of Sir William Osier’s last papers was entitled 
'‘The Anemias of Pregnancy,” and he pointed out that these 
.anemias deser\'e more study than has generally been given them. 
It is, of course, exceedingly common to find a sh'ght grade of 
anemia rvith pregnancy wliicli is in nowise serious. Tliis anemia 
may be of a hemolytic nature, and is perhaps a mild form of 
the severer condition, pernidous anemia of pregnancy. It 
seems to me that one can find all degrees of gradation from 
the mild, simple anemia to the severer form. Anemia due to 
hemorrhage is anotlier type that is associated ivith pregnancy, 
wliile a hemolytic anemia of tlie acute type dependent upon 
sepsis may be assodated with pregnancy, as has been referred to. 
There also occurs associated witli pregnancy anemia of a more 
chronic type dependent upon sepsis which may occur during 
pregnancy or following it. Such an anemia may lake a form 
that suggests a chronic hemolytic anemia, and run a course 
that may jicrhaps lie indistinguisiiable from that referred to as 
pernicious anemia of pregnancy. However, cases of so-called 
pernicious anemia of pregnancy, a hemolytic anemia developing 
in a pregnant woman, in Uic absence of sepsis or oUier recognized 
cause, appear to be dependent upon the pregnancy itself, pre- 
sumably dependent upon a toxemia h'lce eclampsia, and asso- 
ciated in some way ivith to.xins produced in the placenta. Like 
eclampsia, these cases develop during the second half of preg- 
nancy, and it is said tliey may develop following delivery. Also, 
h'ke eclampsia, termination of the pregnancy, provided tin’s is 
done soon enough, appears to stop any definite progress of the 
condition. The cases following delivery arc commonly asso- 
ciated wiib._sppsis, which in many instances is the only etiologic 
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factor. In contrast to true pernicious anemia, cases of chronic 
hemolytic anemia of pregnanca- from whatever cause are progres- 
sive without remissions, and if cured, relapses occur e.^ceedingly 
rarely. Like other forms of chronic hemolytic anemia, in rare 
instances the blood-picture will resemble that of true pernicious 
anemia. However, the blood-picture is usually of the tj-pe 
seen in the patient before jmu, and there should rarely be any 
reason to confuse true pernicious anemia with the rare condition, 
pernicious anemia of pregnancy, or a chronic anemia occurring 
in pregnancy^ dependent upon sepsis. 

Pernicious anemia of pregnancy usually comes on gradually 
over a period of months, with an increased intensity over a few 
weeks, as occurred in this patient. In some instances it may 
develop more acutety and rim a course of a few weeks or a few 
months. Termination of pregnancy has permitted cure. How- 
ever cases are reported where termination of the pregnancy has 
not stopped the progress of the anemia. It is difficult to tell 
from tlie literature what the fatality is in this form of anemia 
because the cases dependent upon sepsis are confused with 
the cases apparently dependent upon a true to.Aemia of preg- 
nancy. Grouping all cases of “severe anemia in pregnancy,” 
tlie mortality from the literature is 60 per cent. However, 
in my experience with 5 cases of the same type of anemia 
as presented by this patient, all recovered except one in the 
course of a few' months following deliver^’’. The cases that 
recovered had essentiallj' the same degree of anemia as the 
patient before you. The one tliat died had a ver^' much severer 
degree of anemia, the hemoglobin being 25 per cent. This 
patient died shortl}' after deliven', and tliough blood transfusion 
was adxised, it was not done. It is quite possible tliat in some 
cases sepsis combined witli a toxin resulting from pregnancv 
has a severer action on the blood-forming and destrojing organs 
tlian either alone. In sucii cases tlic prognosis is probably not 
so favorable as in tlie cases where sepsis is not present. 

In \icw of the fact tliat cases of pernicious anemia of preg- 
nancy are progressive and that tlie cause appears to be due to 
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soon as the anemia becomes at all severe. One should not wait 
to empty the uterus until the condition has reached a point 
where the patient is seriously sick or the hemoglobin below 
about 50 per cent., for then a cure perhaps cannot be effected. 
If the condition is mild when the diagnosis is established or the 
hemoglobin above 50 per cent., one may wait some days or even 
some weeks before terminating the pregnancy provided the 
patient’s general condition together with that of her blood does 
not become worse. In this patient, who is eight months preg- 
nant, delivery has been advised in view of the distinct progres- 
sion of her symptoms in the past few weeks, together wth the 
character of her blood at the present time. 

Notes Given on the Case at a Subsequent Clinic. — ^This 
patient was delivered of healthy girl twins five days after the 
above observations were made. It is interesting to speculate 
whether the anemia was dependent in any way on the fact that 
there were two feta; however, such is probably not the case. 
The loss of the 3 ounces of blood five weeks before tlie patient 
was shown to you was accounted for by a large infarct of one 
of the placentae, apparently situated near, but not over, the os. 

The patient today, nine days after delivery, appears fully 
as well as before delivery. Her hemoglobin and red coimt are 
essentially the same, but there are fewer reticulated cells (now 
8 per cent.), and, most interesting, the fragility of the red cells 
has become essentially normal. The cells begin to hemolyze in 
0.44 per cent, salt solution, while they are completely hemolyzed 
in 0.28 per cent, salt solution. The fragility does not depend 
on the number of young red cells. I have observed this same 
rapid change in the fragility with diminished marrow activity 
following delivery in other cases. It further suggests that the 
condition is directly dependent upon the pregnancy /ler se. 
This rapid change in fragility and decrease of reticulated cells 
also may occur following splenectomy in typical chronic ac- 
quired hemolytic jaundice. The cause of these rapid changes 
in both conditions may be similar. In the latter condition 
splenectomy removes at least a part of the cause of the increased 
blood destruction, and thus allows the marrow to dimimsh its 
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heightened acti\-ity; while in the former case we conceive the 
cause of blood destruction is removed by deliver^', and thus a 
more normal balance of blood formation and blood destruction 
can be established. 

There appears to be no reason whj’’ our patient’s blood shotild 
not gradually return to normal. She will probably have a 
distinctly higher level of her hemoglobin and red cells in six 
weeks, but it nail take some months before the blood can be 
expected to show a truly normal condition. 

CASE U 

I have shown you one instance of a moderately severe and 
rare form of anemia that is curable; one that is exceedingly 
unlikely to recur. This second patient also has an anemia that 
is curable pro\’ided one treats the disease upon which iPdepends. 
The patient is a man, a clerk bj’- occupation, fifty-five years of 
age, who gives the folloviung historj’. 

Family History. — ^His father and mother both died of “heart 
disease” in the seventh decade of life. His brothers, wife, and 
four children are lixing and well. 

Past History. — ^Throughout his life he has been a very indus- • 
trious indmdual, rarely taking any exercise, and constantly 
VTapped up in his personal interests. He has had no real 
vacation in the past twenty j'ears. He neither smokes nor 
drinks. The onl}’ disease he recalls haxdng had is tonsillitis, 
twenty years ago. For mam' years he has been constipated, 
hax-ing often gone for several days wthout a movement of the 
bowels. However, he has had no abdominal pain, no feeling 
of fulness, gas, and no nausea or vomiting. 

Present Illness. — In the past five years he has gradually 
gained 50 pounds in weight, so that he now weighs 185 pounds. 
WTat botliers him most is tliat he finds that he tires much more 
easily tlian formerly, and feels exliausted at the end of the day. 
He constantly feels “dopey” and his constipation has become 
worse, so that during the past year he has been botliered with a 
definite sense of fulness in the abdomen. He finds that he has 
become distinctly forgetful and cannot fix his attention. These 
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symptoms have increased very gradually over the past two or 
tliree years. 

In the past year and a half, his wife informs us, he has become 
gradually paler, and for at least si.v months he has appeared 
sallow in color. During the past year fju/Tmess of his face has 
developed. He also notes that he feels better in warm weatlier 
than in cold; and he finds he suffers from the cold much rhore 
than some years ago. Cramps in the calves of Ws legs have 
constantly recurred in the past four years, but have been particu- 
larly prominent in the past year. You will notice his voice is 
husky, tliat he speaks slowly, and that his speech is thick. He 
says tlie change in his voice and speech has gradually developed 
and increased in the past five years, but that it has bothered 
him only in the past six months. For about a year he has 
frequently experienced dull frontal headache. There has been 
some slight dyspnea on exertion and slight puflincss of his 
ankles. He has had no other symptoms than those referred to, 
and it is noteworthy that there is no history of any period of 
definite improvement in his condition followed by any relapses. 
It is also to be noted that there is no history of a sore tongue or 
. paresthesia of tlie hands or feel. 

Physical Examination. — You will notice that his mental 
processes are slow and indecision is rather marked. He appears 
distinctly overweight, pale and sallow, though the sclcrre are 
not yellow, ff'he skin of his face appears puffy, especially below 
both eyes, but the skin docs not pit on pressure. The skin as a 
whole is dry, and he tells us he rarely perspires. He says he 
has lost about half the hair on his head in the past three years, 
while the hair in the axillaiy and genital regions is sparse. The 
hair is dry, but not abnormally coarse. The tongue appears 
large and thick, pale and ratlicr flabby, but it is not smooth or 
shiny. The teeth are in good repair. The tonsils and throat 
are negative. I'he thyroid gland feels of normal size. The 
lungs are negative. The heart appears slightly enlarged by 
percussion. The apex impulse is neither seen nor felt. The 
heart sounds are regular, but distant, and the first sound is of 
poor quah’ty. No murmurs are heard. The pulse-rate is 60. 
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The walls of the peripheral arteries feel definitely thickened, 
though not markedly so. The sj’stolic pressure is 130; the di- 
astolic 95. The abdomen is large and pendulous. No organs 
or masses are felt. The genitals are negative. There is a shght 
puffiness of the ankles, but the skin does not pit upon pressure. 
The knee-jerks are present, but difficult to obtain. The muscles 
are flabby and weak. Temperature 97.8° F. 

Laboratory Examinations . — The Blood. — ^Hemoglobin, 58 per 
cent. Red cells, 3,200,000 per cu. mm. Color-index, 0.9 per 
cent. 

The red cells show a definite abnormal variation in size, 
though they average normal size. Cells slightl 3 ' larger than 
normal occur; these are usual!}' round, sometimes a trifle oval 
in shape, but large macrocytes are not seen. ]Microc}’’tes are 
absent. Variation in shape is slight. The red cells stain fairly 
well, but they appear to be slightly achromic. Polychroma- 
tophilia rarely occurs, and the reticulated cells occur in normal 
numbers. No blasts or other red-cell abnormalities are noted. 

The fragilit}' of the red cells is not definitely abnormal. 

The plasma contains no excess of bile-pigments. 

The white cells are 4000 per cu. mm. 

The differential count of 200 white cells is as follows: 


Polynuclear neutrophils 54 per cent. 

Lymphoc>-tes 36 “ 

Large mononuclears 10 “ 


100 

No pohmuclear eosinophils or basophils were seen. 

Tlie platelets occur in slightly diminished numbers. Their 
character is essentially normal, though at times a few abnormally 
large ones are to be seen. 

The Wassermann reaction is negative. 

The Urine . — The twenty-four-hour amount of urine is 1000 
c.c. The specific g^a^•ity is 1.012. A veiy slight trace of 
albumin is present. There is no sugar. The sediment shows a 
rare hyaline cast and a few epithelial cells. 

The phenohid phone phthakijt test shows an excretion of 40 
per cent, of the dye in two hours. 

VOL, 4 — no 
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The stool is hard and dry, but otherwise negative. 

Discussion of the Case. — One might be led to believe that 
many of this patient’s symptoms were due to anemia, and that 
on account of his history and appearance he had true pemidous 
anemia of a slowly progressive type. However, he has had 
none of those symptoms especially characteristic of pemidous 
anemia. His gain in weight is against such a diagnosis. The 
blood-picture is not in the least characteristic of pemidous 
anemia, though an occasional case may perhaps present such a 
picture at certain times in the course of the disease. Unlike 
pernicious anemia there is no general macrocytosis, no megalo- 
cytes, no microcytes, and there is but slight variation in shape 
of the red cells. The plasma shows no excess of bile-pigments, 
wliich is nearly always present in a case of pernicious anemia, 
at least when the hemoglobin is below 60 per cent. The low 
white count with rather few polynuclears and slightly decreased 
numbers of platelets suggests, of course, a decreased formation 
of these elenaents from the marrow^. Leukopenia and decreased 
platelets are a common finding in pernicious anemia, but they 
do not, of course, indicate this disease. They indicate a decreased 
output of these elements from one cause or another. In this 
patient we have no evidence of increased blood destruction, 
which is a feature of pernicious anemia. There are no micro- 
cytes or other cells suggesting that abnormal fragmentation is 
occurring, and tliere is no increase of pigments in the plasma. 
In view of the lack of evidence of blood destruction, it would 
appear as if this patient’s anemia was particularly dependent 
upon an inadequate or sluggish blood formation. Evidence of 
decreased blood formation is seen in the leukopenia and decreased 
numbers of platelets, and there is no evidence that the red cells 
are being formed at an increased rate. 

It might be thought by some tliat tlie diagnosis of arterio- 
sclerosis, chronic nephritis, and myocarditis, in a measure 
dependent upon tire type of life he has led, would perhaps be 
the correct one, and that the anemia was secondary to cardio- 
vascular disease. The character of the heart sounds, slight 
dyspnea on exertion, thickened arteries, puffiness of his face and 



T\S"0 CURABLE .CA.SES OF AXEMLA. 


1747 


ankles, cramps in Iiis legs, low gra%nt}- of the urine, slightl)' 
decreased, phthalein excretion, etc., suggest such a diagnosis. 
The retarding of his mental processes might be explained by 
cerebral arteriosclerosis. However, cardiovascular disease is not 
the correct primar}' diagnosis. You should recognize that this 
patient presents sjTnptoms that are characteristic of m}'xedema, 
a disease dependent upon a disorder of the thjToid fimction, and 
materially benefited b}' extracts of the thjToid gland. There is, 
however, undoubtedly present some weakening of the myo- 
cardium, arteriosclerosis, and probabh’- a slight degree of chronic 
nephritis. It is comparatively frequent that we find in cases of 
mj^xedema arteriosclerosis beyond the degree to be expected 
from the patient’s age, together with a scant amount of urine 
of low gra\dt5’’, associated with some impairment of the kidne}' 
function. Likewise in m}'xedema a myocarditis is frequentl\' 
found, e^^dence of which is shown b}’ s\mptoms of incompetenc}' 
of the heart, together with its sUght enlargement and soimds 
that are weak in character. The blood-pressure is usually low. 

This patient’s mental torpor and slow, muffled speech, the 
latter partly attributable to the thickened tongue, are verx’- char- 
acteristic of mraedema. The puffiness of the face and ankles 
you will notice is not a pitting edema due to fluid in the tissues 
as seen in cardiac and nephritic conditions. It is due to a 
thickening of the skin and subcutaneous tissues which is char- 
acteristic of the disease. The gain in weight, dependent upon 
an increased deposit of fat and overgrowth of subcutaneous con- 
nective tissue, with the large pendulous abdomen, is also char- 
acteristic of tlie disease. The loss of hair, its (harness, his 
suffering from cold, the subnormal temperature, the absence of 
perspiration, liis sluggish intestinal peristalsis, and his slow 
puke, are all sjmptoms usually found in m5’xedema. The 
sallow color this patient presents is one commonly seen in this 
disorder of the thj-roid gland, and it is often more marked. The 
cause of the color is not dear. In this case it is apparent!}^ not 
dependent upon an increase of bile-pigment in the plasma, 
tliough it is possible that such may occur in other cases. ]\Iany 
cases of m>-xedema show more increased thickening of the sub- 
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cutaneous tissue tJian tlus patient does, especially of the hands 
and face and in the region of the supraclavicular fossa:. 

The symptoms of myxedema are tliose of a retardation or 
depression of the various functions of the body. They are 
probably due to and can largely' be explained by a slowing of 
the general rate of combustion within the body. Thus, the 
basal metabolism is found distinctly below normal. By determin- 
ing this we have a further means of establishing or verifying the 
diagnosis of this disease. Its determination from time to time 
is also of value in indicating the amount of thyroid extract that 
the patient should take. The basal metabolic rate in this man 
has been found to be minus 30 per cent. 

It has been pointed out that the anemia in this case was 
apparently dependent upon a decreased formation of blood. 
This decreased activity of the marrow is entirely consistent with 
the diminished activity of the other functions of the body. Thus 
anemia in myxedema is common in about half of the typical 
and clear-cut cases. The red count is often reduced to 3,000,000, 
and sometimes to even below 2,000,000. The hcmoglohin is 
usually reduced in about the same proportion, though more 
usually slightly greater than the red count, so that a color-index 
of less than 1 is the rule. However, rarely one may find a case 
with a distinct increased color-index such as is characteristic of 
pernicious anemia. Usually the red cells are of the type that 
occur in simple anemia. Thus they shorv slight achromia and a 
variation in size, though averaging about normal size. Micro- 
cytes are absent and variation in shape of the red cells is slight. 
A few polychromatophilic cells may be found. Greater changes 
in the red cells are seen with the lower counts, and even blasts 
may appear. The white count is often low, and the differential 
count may show a slight lymphocytosis. The platelets are often 
decreased. It has been pointed out before that a decrease of 
bone-marrow white cells and platelets may be taken as indicative 
of decreased activity of the marrow. Fluctuations in the white 
count and platelets occur in this disease, dependent upon the 
state of the marrow, so that it is not uncommon to find at times 
a slight increase of the bone-marrow white cells as well as the 
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platelets. In the rare case with a distinct increased color-index, 
a general macrocjdosis occurs and a few microcytes maj* be 
found, so that the red cells maj- resemble tliose seen in topical 
pemidous anemia. No obser\*ations have been made in such 
cases on the bile-pigment metabohsm to indicate whether there 
is any definite abnormal blood destruction or not. On account 
of the occasional case tliat shows a macroc 5 ’tosis witli the 
presence of microc 3 ’tes and a decrease of white cells and plate- 
lets, the whole histologic blood-picture in mj-xedema rare!}' may 
be indistinguishable from that of topical pemidous anemia. 

Some severe cases of mj'xedema have recurring nosebleeds, 
and at times hemorrhage from other mucous membranes. They 
ma}' also show purpura. It would appear tliat the bleeding in 
some of these cases is assodated with a definite decrease of the 
platelets. A somewhat prolonged coagulation tune of tlie blood 
may be found, and this may contribute to tlie hemorrhages. 

^Ij’xedema is not difficult to recognize when the sjrmptoms 
are at all marked. The condition is much more conmion in 
women tlian in men. The milder cases are not uncommon, and 
are often overlooked because one is apt to forget the condition 
unless the clinical picture is borne in mind. The rare case, 
gidng a blood-picture resembling tliat of pemidous anemia, 
like otlier cases of m^wedema maj’ appear sallow as well as pale. 
Thus sudi cases maj' doseh' simulate by their appearance as 
well as b}’ tlidr liistoix- and blood tme pemidous anemia. The 
finding of a distinctlj' low basal metabolism will distincti}- favor 
tlie diagnosis of nij-xedenia. Tliis finding taken togetlier witli 
careful attention to the patient’s appearance and s}Tiiptoniat- 
ologA' nill enable one to distinguish tliese two conditions tliat 
may rarel,v simulate eadi other rather closely. 

The treatment of niTOedenia is to give some active prepara- 
tion of the thyroid gland. The amount to be given nail vary in 
eadi case; 1 to 2 grains of thjToid e.xtract tliree times a day is 
usualh’ a suitable amount to begin \ritli. The subsequent 
amount will varA’ according to tlie results produced. The 
patient must, however, continue through life to take at least 
a small amount of an active Unmoid preparation. One s)’mptom 
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to guard against during treatment is the occurrence of precordiai 
pain, often associated witli a rapid pulse. If this develops, the 
dose of tlie tliyroid extract should be cut down and the patient 
advised to remain in bed. The effect of suitable treatment is 
quickly evident by tlie improvement in botli the physical and 
mental symptoms. We may expect tliis patient before you to 
have his memory and speech return to normal, and, in fact, 
return practically to normal in all respects. There will be 
improvement in tlie abnormal signs referable to the cardio- 
vascular system, and he need not be alarmed about tlie state 
of these organs. His anemia will improve coincident with 
improvement of the functions of the body. In addition to his 
th}noid medication, it would be wise to curtail slightly tlie 
amount of carbohydrate and fat tliat he eats so as to aid in the 
reduction of weight, wliich will particularly occur as the result 
of thyroid medication. This patient also should be directed to 
take suitable ex'ercises to increase tlie tone of his muscles. Proper 
directions should be given to alleviate his constipation, which 
may be dependent partly upon his disease. 

Though tliese two cases I have shovn you bear but a superfi- 
cial resemblance to eacli other in that tliey both have a distinct 
anemia, I wish to call your attention to tlie fact that such cases 
are mistaken for pernicious anemia as well as for other condi- 
tions. The cause of the anemia in such cases may not be 
recognized. It is most important to recognize tlie cause, for 
in both instances proper treatment when undertaken early 
enough will cure the patient. In the first case the cause is 
pregnancy, and the cluef treatment is to empty the uterus. In 
the second the cause is myxedema, and tlie treatment is thyroid 
medication. 
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THE VACCINE TREATMENT OF ASTHMA^ 

The treatment of those cases of asthma which fail to give a 
skin test to the ordinar}’' foreign proteins which exist as food or 
as some animal dust is always difficult. Such cases demand the 
closest study if the ultimate result is to be successful. 

I should like to discuss with you this morning several cases 
representative of diis group of asduuatics. If you will look at 
tlie accompanjdng chart on page 1752 you nail see exactly 
where these cases of bacterial asthma fit. 

This diart is an attempt not onlj' to classify cases of astlmia, 
but to show the relationship which exists between tlie various 
tj-pes. The arrows on tlie chart show dearly the gradual develop- 
ment whidi takes place in many cases from a less severe to a 
more severe and more advanced stage of asthma. For example, 
an old man of fifty years comes in for “astlmia.” As a boy he 
had hay-fever, at about eighteen years of age he had his first 
attack of asthma idtli liis hay-fever, and thereafter until the age 
of about twenty-eight this pollen astlmia occurred ever}- Sep- 
tember and lasted until the first hard frost. At tlie age of 
twenty-eight the pollen asthma for the first time lasted longer 
than tlie first frost and, in otlier words, was “complicated” by 
sonie bacterial infection. At the age of about tliirt}--five tliis 
astlima occurred not only during September, October, and 
November but also appeared for tlie first time in February and 
again in April (perennial asthma). Finally, about sLx years ago 
he had astlmia practically all tlie tinic. and between tlie severe 
attacks, instead of being comparatively well, he had more or less 

' From the .^Tlaphylactic Clinic of the M.afKichiiscUs Gencml Hospital, 
Boston. 
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constant shortness of breath on exertion and some chronic cough, 
so that the emphysema which he now has is undoubtedly of 
about SLX years’ duration. Such a histor)" is not uncommon, and 
the abilit}" to trace the various stages is usuall}’" possible if the 
patient is reasonably intelligent. 

Such a development and change in the progress of the asthma 
can be traced in the histoix' of many cases, which shows the im- 
portance of careful study, and such careful study is well worth 
while. For example, two years ago a gardener working on a 
private estate was seen in October with very severe asthma, which 
he said began each year early in September and lasted tmtil the 
cold weather. He gave a beautiful test to ragweed, and treat- 
ment witlr ragweed extract the succeeding summer was so suc- 
cessful that during that fall he had asthma only on three nights, 
and during that winter was verj' much better than he had been 
for a long time. 'l^Tien seen he, of course, had a bacterial asthma 
based upon a foreign protein background. Treatment of the 
background was, therefore, the kejmote to the treatment of the 
bacterial complication. 

The chart demonstrates other groups. The cases in the upper 
left half of the chart include all the cases gi^^ng a positive skin 
test. The numbers on the chart show the number of patients 
originating in tlie various groups and also the mmiber who have 
developed from above downward, from simpler to more advanced 
stages of their disease. For e.xample, there were 286 cases of 
pure hay-fever. A certain number (34 per cent.) developed 
pollen asthma, and 28.6 per cent, of these with pollen asthma, or 
about 10 per cent, of the total hay-fever cases, went on to develop 
a complicated pollen astlima — that is, developed a bacterial in- 
fection on top of the original poUen asthma. Those numbers 
marked (*) represent the number of new cases developing in that 
group. This hea\y line separating perennial asthma from em- 
phj-sema represents the “line of organic change.” If any patient 
above the line is examined phj'sicallj" between his asthmatic 
attacks no defect can be found, but when once chronic emphy- 
sema has developed the barrel-shaped. h\-perresonant chest, with 
prolonged, high-pitched breathing remains permanently present. 
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Patients with bacterial asthma may be still further dmded, 
as I will try to show by the cases later. Primarily, however, 
there are those who have emphysema and those who do not. 

Anatomically, emphysema is a condition in which the alveoli 
in the periphery of the lung are very greatly distended, so much 
so that the blood-vessels running in the alveolar walls are often 
obliterated, so that on account of the impairment in nutrition 
of these alveolar walls ruptures take place and several alveoli 
coalesce. This is the probable reason for the hyperresonance, 
the high-pitched breathing and the barrel chest which is so char- 
acteristic of the chronic cases. Cyanosis often accompanies this 
condition. This cyanosis is not due to the breaking down of the 
peripheral alveoli, but depends upon the fact that the impaired 
distention of the lungs prevents the usual and adequate e-vpansion 
of the central portion. Comparatively little blood can get to 
the periphery, so that most of the blood must flow through the 
alveolar capillaries in the central parts of the lung where, because 
of the inadequate expansion, it is improper^ aerated and cyanosis 
results. 

In addition to the improper aeration there is in most of these 
cases a greater or less infection of the bronchial mucous mem- 
brane, which causes edema and low-grade inflammation. This, 
by obstructing the free flow of air, still further hinders the proper 
absorption of oxygen by the blood. All of which explains why in 
the presence of respiratory infection, associated as it is with 
considerable thick purulent sputum, the cyanosis is more marked 
than in the same cases at the time when the sputum is much less 
in quantity and much clearer in character. 

This condition of emphysema may be simulated during a 
severe paroxysm of asthma and disappearing with recovery (the 
alveoli are greatly distended, but not ruptured) ; or if the paro.v- 
ysms are frequent and close together, true emphysema gradually 
develops into the chronic stage described above. Emphysema 
may be the only anatomic change associated with asthma. 
Cases of asthma who have no emphysema when examined be- 
tween the attacks may be found to be normal in every way. 

I will show you first several patients who have no emphysema. 
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The first case is a man of thirt}--four, who since the age of 
about twent}--two has had severe “colds” pretty regularly in the 
spring and fall (in April and September), which colds have been 
pretty regularly followed by attacks of asthma of greater or less 
severity. Dining the first few years these attacks lasted only a 
day or two, but recently and in the past two j-ears the}’ have been 
much more severe, so that last fall he was confined to bed for 
three weeks nith severe parox}-sms of asthma every night for 
most of that time. This asthma would awaken him at 4 A. m., and 
from then imtil morning he would be ver}’ uncomfortable, ha^ing 
to get out of bed and bum asthma powder, until finally the attack 
would pass off about 8 A. m., when he could raise a considerable 
quantity of thick, tenacious sputum containing a few yellowish 
streaks. During the past winter he has been perfectly well until 
he came to the hospital three days ago with a recurrence of his 
usual spring attack. His physical examination is negative except 
for his chest, which is h}perresonant and full of all manner of 
squeaks and musical rales. His lips and finger-nails are c}-anotic; 
die blood-pressure is rather low (115/80). In other words, he 
has an acute emphysema. Skin tests to all the common proteins 
are entirely negative, and, as a matter of fact, there is nothing 
in his liistor}' to suggest that proteins are a factor, as the attacks 
are not preceded by any change in his diet or in his occupation, 
and, indeed, four years ago, while traveling through the South 
in the fall, he escaped his usual attack. His sputum is small in 
amount and consists of thick tenacious mucoid material with a 
few whitish flakes. There is a good deal of froth on the top of it. 
^^^len I pour it on to a Petri dish and hold it against a black 
background I tliink you can see those rounded glistening masses 
looking like tapioca — die pearlcs of Lacnnec — ^w-hich are found 
not uncommonly in sputum of this t}-pe. Those small coils of 
whitish material are Curschmann’s spirals. Neither of these 
formations has any great significance. 

Day before yesterday this sputum was smeared on a blood- 
agar plate, and now there is, as you see, a good grow’th. There is 
no really predominant t}pe of colony, but there are plenty of 
minute pin-point greenish colonies, others have a faint zone 
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about tliem — "checker” colonies probably of non-hemolytic 
streptococci — and finally there are a number of these larger 
opaque dome-shaped colonies which are pink in transmitted 
light, some are staphylococci, otliers diphtlieroids. Many other 
colonies probably could be identified. 

This second plate is, as 5mu see, divided by tire red pencil 
into sections, each of which was inoculated yesterday witli one 
of the many colonies from tlie original plate. You can see what 
a good growth tliere is and how eas}’' it is to tell whether this 
growth is pure or not. Theoretically, such cases as this man 
represents should be the ones best suited to vaccine treatment, 
since it ought to be possible to immunize hinr actively against 
the offending organisms and thus prevent liis further attacks. 
The difficulty, of course, lies in the fact that it is difficult or im- 
possible to tell what is the causative organism. At present we 
have no direct information as to whether the bacteriology of 
cases of this type varies from time to time or not; in other words, 
as to whether each attack is caused by the same or by a different 
organism. The treatment of this particular case should be now 
absolute rest in bed until this present acute attack is over. 
Adrenalin or atropin, or both, should be given as necessary, and 
will probably relieve acute paroxysms. Potassimn iodid will 
make his sputum thinner and easier to raise. Bicarbonate of 
soda in teaspoonful doses in water three times a day is a harmless 
and often helpful addition. On tlie thebr}^ that the next attack 
will have the same bacterial cause, the culture from his sputmn 
ought to be kept on hand, so that about sLx weeks before his next 
expected attack a course of vaccine treatment can be started. 

In March I saw a very similar case who came in to say that his 
usual spring attack was overdue. He had received vacchies 
made at the time of his fall attack, and said that he felt so much 
better that he thought the vaccine treatment would prevent 
furtlier trouble — and, so far, it has. 

Closely related with this first patient is this second man, a 
powerful, well-built Irishman of forty-five, who one week ago 
was taken with an extreme attack of asthma requiring of his 
own doctor large doses of adrenalin, morphin, hyoscin, and atro- 
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pin to give him even a little relief. He lias had this asthma only 
for a year. It comes on in isolated attacks, each of which has 
been fairly definitely associated with a cold or with exposure. 
There is a strong alcoholic history*, and the past three attacks 
have each been directly associated with a drinking bout. Three 
months ago in the winter he had his usual attack, but the asthma 
has failed to clear up in the meantime, so that a little chronic 
cough and a considerable wheeze, especially marked in the early 
morning hours, has persisted from week to week. The present 
acute exacerbation probably represents a fresh respirator}’ in- 
fection. Like the first man, his skin tests are entirely negative, 
and there is no particular reason to suspect a foreign protein 
cause. His blood-pressure is high (160/90), his arteries are a 
little hard; the liver edge can be felt; his skin is soft and silky; 
face, as you see, is ruddy and congested. He has parox}'5ms of 
severe racking cough, finally resulting in the raising of a verv- 
thick purulent mass of sputiun which at times is streaked ndth 
blood. 

The essential treatment of this man must be constitutional; 
to so regulate his life and diet that his circulation and kidne}’5 
will be improved and his lung volume increased, with rest in bed 
or in a comfortable chair, until the worst of the present attack is 
over. Adrenalin is about the best knomi remedy for his d}'5pnea. 
Digitalis may be indicated later. In addition, the man’s teeth 
and sinuses n’ill be eventually investigated for some focus of 
infection which can be surgically removed, and his bowels ought 
to be regulated. 

The bacteriolog}’ of his sputum is verv* much like that of the 
first man. except that there is a well-marked predominance of the 
small greenish pin-point colonies, and a ^•accine made of this mav 
help him. and is worth a tr}*. 

.A. case of this kind is verv- prone to develop permanent and 
chronic emph}’sema. a condition which obHously comph'cates the 
treatment, and in \-iew of the stoiy of several months’ prettv 
constant s}Tnptoms it is probable that he alreadv has such a 
complication. 

The third patient has emphysema. He is an ItaUan laborer 
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of fift 3 '-two who has had asthma now for ten or fifteen years wliich 
troubles liim nearly all the winter, beginning each fall witli a 
severe attack in the month of October. During the summer he 
is, like almost all patients with emphysema, comparatively free 
of astlima and can do his work normally. He illustrates a very 
important point. Skin tests with foreign proteins are not all 
negative. He gives a fairly definite test to ragweed pollen, and 
it seems tliat last year his asthma did begin in August and 
he was very uncomfortable during August and September, so tliat 
the question of treating him witli ragweed during this coming 
summer is a very important one, which must be decided cor- 
rectly. Further history reveals tlie fact tliat last year during 
August and September he had absolutely no symptoms in liis 
e 3 '^es and nose; furthermore, tliat tlie attack began during the 
first week of August (tlie ha 3 '-fever season in Boston began in 1920 
about August I7tli), so that at tlie present time it seems best, 
considering his age and present condition, to ignore this positive 
test (unless the history is later found to be incorrect), and to re- 
gard him as a purely bacterial case, assuming that some respira- 
tory infection, perhaps folloiving exposure, was responsible for 
tlie trouble last year. Tins man has been followed in the clinic 
during this past winter and has had six doses of a vaccine, which, 
however, did not help him. 

I should like now to say something of the use of vaccines in 
general and the selection of vaccines for treatment, a matter of 
considerable importance for the reason that I have several times 
observed that whereas the treatment with a first vaccine was of 
little use, that when the organism was changed, tlie good effect 
was quite marked. Walker^ has made similar observations. 

In 1920 I stated in a paper on “The Relation of Sputum Bac- 
teria to Asthma”^ that vaccines were successful only in case some 
local reaction in the arm followed the subcutaneous dose. At 
that time my metliod of selection was to isolate individual organ- 

* Walker, I. C.: Treatment of Bronchial Asthma with Vaccines, Archives 
of Internal Med., 1919, x-xiii, 220. 

= Rackemann, F. M.: The Relation of Sputum Bacteria to Asthma, Jour, 
of Immunology, 1920, v, 373. 
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ig-ms from the patient’s sputum; to mate vaccines of each and to 
do a series of intradermal skin tests with these vaccines. The 
Selection of the proper vaccine for treatment was based upon the 
local reactions produced. Results of treatment were quite sat- 
isfactor}^ In the presence of a positive test 16 patients were 
treated and 14 did well, while in the face of the negative tests 10 
patients were treated without any success at all. 

Since then it has been found that certain organisms are irri- 
tating, since with them “positive tests” are obtained in the 
majority of individuals tested, so that while the idea is probably 
correct, the technic may be misleading. Since that time I have 
been girung patients small subcutaneous doses of each vaccine 
obtained, and then planning further treatment according to the 
local reactions in the arm resulting from these subcutaneous doses. 

It is all too common to give vaccines without local reaction 
and under these conditions it is easy to rapidly increase the dose, 
but imfortunately such increases cause no local sjTnptoms in the 
arm, nor do they cause any change in the asthma at the time, and 
the ultimate result is usually not good. When, on the other 
hand, local reactions are well marked with pain, tenderness, and 
some indiuation, which lasts for twelve to twenty-fom: hours, and 
when the asthma is temporarily worse, the ultimate result is 
usuall}' good. Subsequent doses must be made relatively small 
and treatment must be given cautiously. 

WTien successful, good results will occur usuall}' before six 
doses have been given, so that I feel now that it is useless to pro- 
long the treatment further than a series of this size unless some 
definite reason is apparent. 

Coming back to this last patient and the fact that Iris six 
doses in the winter did not help his astluua, it may be said that at 
no time did he have any local reaction at all. The hope now is to 
locate some organism which grows in reasonable numbers and 
which at the same -time will produce a vaccine to which he will 
give a definite positive reaction. 

I might give you some figmes as to the resiflts of sputum ex- 
ammation and vaccine treatment as found during the past year 
in this clinic. As to sputxun examination, there were 33 speci- 
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mens of the purulent type. Smears showed a variety of organ- 
isms without predominance in most cases, but on blood-agar 
plates a predominant organism occurred in 21 of the 33 spech 
mens, and included: 

Green streptococcus in 8 specimens. 

Staphylococcus in S “ 

Pneumococcus in 3 “ 

Non-hemolytic streptococcus in 2 “ 

Gram-negative coccus in 2 " 

Hemolytic streptococcus in 1 specimen. 

There were 41 specimens of the thin mucoid type, A pre- 
dominant organism occurred in 20, which in 1 7 cases was a strep- 
tococcus — hemolytic in 4. Staphylococci were found in only 1 
specimen. 

Hemolytic streptococci were found in only 21.2 per cent, of 
the purulent specimens, whereas in the clear specimens they 
were found in 51.2 per cent. 

In several cases the same sputum was studied several times 
at intervals. Even TOthout vaccine treatment the sputum bac- 
teriology was often found to change. For example, it was noted 
that when the sputum became thinner and less purulent, staphy- 
lococci tended to decrease in incidence, whereas hemolytic strep- 
tococci were found in greater numbers. These spontaneous 
changes should make us cautious about attributing too much to 
the use of vaccines. 

In this work only autogenous vaccines have been used. Only 
about 50 cases have been treated adequately — a small number 
considering the many different kinds of cases included. I shall 
not attempt to give you any details, but will say simply that only 
about half the cases had asthma ivithout emphysema, and of 
them only about half were helped by vaccines, while of an equal 
number of cases witlr emphysema only a third were helped. 
Furthermore, treatment with a predominant organism gave no 
better results than with any other organism selected as described 
above. 

I want to show you 3 other cases which illustrate other 
methods of treating these non-sensitive patients. 
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The first is a girl of sixteen years who lives on a farm and who 
has had asthma in short attacks at fairly frequent intervals 
through the winter, whUe in the summer she is fairly well. She 
was in the hospital last fall, and at that time skin tests were all 
negative and she was put do-nm as a bacterial case. In the 
Throat Department a diagnosis of vasomotor rhinitis was based 
upon the tj-pical bogg^^ edematous appearance of her nasal 
mucous membrane, for which there was no definite cause in any 
of the accessoiy* sinuses nor in the tonsils. A staphylococcus 
vaccine was made from her nasal secretion — she had almost no 
sputum — and she was given several doses of this with ver)’- slight 
local reaction, but without material effect upon her asthma. 
Quite recently, her asthma being rather worse, she was restudied. 
Skin tests by the scratch method were stiff negative; by the intra- 
dermal method, however, a slight but fairly definite reaction to 
horse hair extract was obtained. Careful questioning brought 
out the fact that the house is connected with a stable. The farm 
was \'isited. The place was very dirt)’ and dilapidated. The 
kitchen connected directly through a harness room with a grain 
room and barn, where four horses and two cows are kept. The 
cows wander on all sides of the house, as do hens and chickens. 
The three small brotliers have a pony which they play with in the 
afternoon. A large dose of horse dust occiuring daily is easy to 
understand, so that about sLx w’eeks ago treatment was started 
mth horse hair extract, with the result tliat so far at least she is 
considerably better and the hope of relie\’ing her asthma is fairly 
definite. Last summer she spent two weeks at the seashore, 
where they had no horses, and during this time she had abso- 
lutely no astluna. 

One point of interest is that when the diagnosis of vasomotor 
rhinitis was made last faff, further and more careful attention 
should have been paid to it. Such a condition is not common with 
pure bacterial asthma, but is veiy common in most of tlie cases 
of asthma due to the inhalation of foreign protein in tlie form of 
dust. It is, of course, seen most Upically in hay-fever, and, as 
you know, hay-fever was formerly labeled simply "seasonal 
vasomotor rhinitis.” It is also seen in cases of pure horse asthma 
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in bakers who have dstluna from inhaling the dust of flour, and 
in other conditions. The old-fasliioned “chronic catarrh” is 
today represented by this vasomotor rhinitis. If we exclude the 
cases of hay-fever and the typical cases of horse asthma, in other 
words, those cases in which the relation to foreign protein is per- 
fectly obvious, it is found that only about 12 per cent, of the 
remaining cases are due to some foreign protein. In other words, 
although many cases have been tested with food and dust pro- 
teins by the cutaneous method, only about 12 per cent, have been 
found to be positive. Where asthma depends upon some foreign 
protein, as in dust, a chronic vasomotor rhinitis is pretty regu- 
larly found as an accompanying condition. 

This girl illustrates a further point of interest in that negative 
skin tests may be misleading. Last fall all tests by tlie cutaneous 
method, including the test to horse hair, were entirely negative, 
and it was only when the peculiar circumstances of her life were 
investigated and the cutaneous method checked by the intra- 
dermal method that the positive test to horse hair and, conse- 
quently, the key to the whole situation was discovered. In 
other words, as I have tried hard to emphasize throughout this 
work, a careful and accurate history with an exact knowledge of 
the circumstances of asthma is, after all, of even greater impor- 
tance than any findings by skin tests. This is, of course, un- 
doubtedly due to the fact that our methods are still relatively 
crude. 

The second patient is a large, obese Itah'an woman of thirty- 
eight, whom I first saw last fall when she came into my office 
wheezing dreadfully, weeping and wailing at the same time in a 
very excited upset state. She said that she had been in a similar 
condition throughout the summer and that the doctor had visited 
her at least twice every day for three months, to give her large 
doses of adrenalin. It was quite obvious that hysteria was at 
least a very important factor in her present conditiop regardless 
of the true underlying basis. Skin tests were all negative. She 
was definitely cyanotic, with evidence of pulmonary emphysema. 
She had a diy, hacking cough and raised a small amount of thm, 
glairy mucus which contained no pus. It was decided to give 
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her doses of her own defibrinated blood as originally described 
by Kahn and Emsheimer.* It w'as felt that this would do more 
than anything else to satisfy her present hysteria; 25 c.c. of 
blood were drawn from her arm vein and in a sterile test-tube was 
defibrinated by stirring with a sterile glass rod. At the end of 
ten minutes a clot had collected around the rod, which was then 
removed, and the defibrinated blood was poured through sterile 
gauze into a clean tube and eventually injected subcutaneously 
into the soft tissue of her thigh. The patient felt better right 
away. She returned in a week to say that the doctor had seen 
her only once. After four similar treatments she was prac- 
tically cured. She returned again in six weeks with another 
attack, had another treatment, and was well for another six 
weeks. The- intervals between attacks has been throughout this 
winter longer and longer, but she still must come in every six 
to ten weeks for further doses of her own blood. WTiether this 
treatment acts in a non-specific manner to stimulate the pro- 
duction of specific antibodies, according to the mechanism de- 
scribed by Hermann,' or whether the rather dramatic procedure 
carried on in her presence has an entirely mental effect, I do not 
know. She is of great interest as illustrating some of the methods 
of dealing with asthmatics and the importance of selecting differ- 
ent cases for different forms of treatment. 

Finally, I w'ould tell you of a tall, pale, thin-faced, slender 
girl of nine whom I first saw last fall, when she said that she had 
been having asthma at regular w'eekly inteiwnls each Simday for 
several months. The mother was sure that some food was 
responsible, and on the advice of the doctor milk and eggs had 
been withdrawn. Physical examination showed a child obvi- 
ously imderweight. The chest w'as long and thin, with heart 
apex in the sixth space, the shoulders were very roimd, so that 
the neck and head projected anteriorly; the front chest was quite 
flat and the abdomen was prominent. 

^Kahn and Emshcimcr: Autogenous Defibrinated Blood Treatment of 
Bronchial Asthma, Arch, of Internal Med., 1916, xidii, 44S. 

•Herrmann, S. F.; Liberation of Antibodies on Injection of Foreign 
Proteins, Jour. Infec. Dis., 1918, xxiii, 457. 
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Skin tests were done, found negative, and later repeated in 
order to satisfy the mother that the child could take all foods 
without diSculty. The diet was rearranged and balanced 
properly. Her school lunch was adjusted so that she had two 
hearty sandwiches and no cake. Regular play and exercise out 
of doors was insisted on, and, in addition, arm and chest exer- 
cises were prescribed. Hydriodic acid was given temporarily. 
When seen a month later the child had gained 4 pounds, looked 
entirely different, and had had no asthma at all for the past two 
Sundays. (Why she picked out Sunday was never discovered!) 

To sum up: I hope I have demonstrated the necessity of 
careful history taking, physical examination, and general study 
as a preliminary to the treatment of asthma. 

Each new patient with asthma presents a definite problem for 
solution, and the study should be carried out with this point in 
view. Practically no two cases are alike, and this fact, of course, 
really accounts for the difficulty of putting together any satis- 
factory classification of cases. It also explains the difficulty of 
satisfactory treatment and perhaps explains why such methods 
as vaccines do well in some cases and not in others. Of course, 
certain cases are fairly t3pical and can. readily be grouped to- 
gether, and these cases I have tried to indicate in the chart. 
Patients like this last small child and like the excitable Italian 
wmman I have grouped together under the head of reflex asthma, 
believing that by some unknoivn mechanism asthma may in 
certain cases be simply reflex in character. The few patients in 
whom foci of infection in tonsils and teeth can be identified and 
subsequently proved by appropriate surgical treatment to be a 
cause of asthma, should also belong in this reflex group. This, 
of course, is stiU another method of treating non-sensitive 
patients. It might be possible to speculate a little and offer the 
thought that in such cases there were twm underlying factors. 
First, the focus of infection itself, and secondarily a tendenc}" to 
asthma, by which I mean that these patients for some unknown 
reason have as a result of the focus an attack of asthma rather 
than have chronic arthritis or periodic headaches, or any other 
of a relatively large group of chronic maladies which are today 
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recognized as being in manj’- cases due to the presence of such 
a focus of disease. 

From such a point of ^^e^\' we may be able to study these 
cases with greater advantage. WTien there is a positive family 
history of protein sensitiveness this tendency to asthma becomes 
more easily e.vplained. 

WTiere in many asthmatics there is a chronic infection of the 
bronchial mucous membrane, this may, of course, act directly to 
cause or to assist the bronchial spasm. On the other hand, it may 
act in a reflex manner, much after the infections in teeth and 
tonsils. Bronchial infections cannot be removed surgically, 
but, on the other hand, can sometimes be treated by producing 
an active immimitj’’ with the corresponding organism, and this 
represents the rational of vaccine treatment in asthma. 

As I have tried to emphasize, vaccines seem to work better 
in some cases than in others, and, furthermore, vaccines of one 
kind may give relief to a patient where vaccines of another kind 
do not. I hope I have made it clear that in many cases vaccines 
are not necessary' at all, and by obscuring other and much simpler 
measures of treatment may do harm. 

Finally, I would again emphasize that vaccines produce only 
an active immunity. They should be used with great care in the 
presence of an acute infection. Tt is well known that “a nega- 
tive phase” follows their injection, and I have seen well-marked 
and at times quite prolonged e.xacerbation of asthma following 
their use. Their greatest use is in the recurrent tj’pe of asthma, 
where, by producing a degree of active immunity, the hope of 
preventing or modifying the next attack is not unreasonable. 




CLINIC OF DR. JAIMES P. O’HARE 
Peter Bent .Brigham Hospital 


A CASE OF VASCULAR HYPERTENSION WITH ANG-INA 
PECTORIS AND CEREBRAL HEMORRHAGE. 

AUTOPSY! 

Ik this dinic I am presenting to you a case of hypertension 
which is rather e.xtraordinary in that it illustrates so many 
phases of vascular disease. The case has been followed for 
si.x to seven years and, what is e.\tremely rare in these patients 
who die suddenly almost anywhere except in the hospital, it 
came to autopsy. 

The patient, a married woman of fifty-one, entered the 
Peter Bent Brigham Hospital first on November 10, 1914. 
Her blood Wassermaim had been found positive in the Out- 
door Department a few days before and she was sent into the 
hospital for lumbar pimcture. Her family history disclosed 
only one important element — ^her father had died of heart 
trouble. Her marital life had been rather stormy. She had 
been married twice and had separated from her second husband 
about five years previously. As a result she was supporting 
herself and working very hard. She had had one daughter and 
no miscarriages. 

Her past history was as follows: IMeasles and pertussis in 
childhood; typhoid at twenty-three; numerous attacks of ton- 
silitis, pharyngitis, and laryngitis. An ovarian cj^t was removed 
at Uiirty-four, and she had a total hysterectomy with artificial 
menopause at thirty-five. This change of life was apparently 
without sjTnptoms and uneventful. In 1914 a laparotomy was 
done for removal of numerous adhesions. Occasionally and for 

* From the .Medical Clinic of the Peter Bent Brigham Hospital. 
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an indefinitely long time tlie patient had a dull frontal headache. 
Occasionally, too, there had been some ringing in tlie ears. 
At times, when very tired, there was palpitation, and when 
exliausted or after a severe effort or when walking in tlie face 
of a strong ivind she noted a sharp stabbing pain over tlie heart 
radiathig up into neck and into tlie back. There had been no 
evidence of cardiac decompensation in the form of edema of 
feet or ankles. For years she had had a clironic cough witli 
occasional blood-tinged sputum. The blood, she said, was "from 
her throat or nose.” 

Her habits had been good; tea, one cup a day; coffee, two 
a day; no alcohol. She had always worked hard physically, 
and had much cause for worry, although she did not seem 
to be of a nervous or worrisome type. 

Her present illness began about tliree years ago, when she 
noticed that she was begiiming to tire easily and tliat she had 
marked weakness of tlie limbs. There was a dull aclie over her 
eyes and, off and on, ringing in tlie ears. Since her last opera- 
tion tliere had been occasional pain in the right lower quadrant 
and tenesmus. Because of the double plus blood Wassermann 
she was sent into tlie hospital for lumbar puncture. Physical 
examhiation at that time showed tlie following important 
points : The heart’s ape.x impulse could not be felt and, further- 
more, the left border of dulness could not be determined because 
of gastric t 3 anpany. The first sound at the apex was of marked 
intensity and was followed by a loud blowing systolic murmur, 
which diminished in intensity toward tlie base. It is important 
to note tliat tliere was no rough basal systolic murmur at tliis 
time. The pulmonic second sound was slightly accentuated 
and greater than the second sound in the aortic area. The heart 
rate was essentially normal. Radial vessel walls could not be 
palpated. The blood-pressure was 210 systolic and 120 diastolic. 
Reflexes were all equal and active. Lumbar puncture was 
negative. (It may be said that throughout her ilhiess it con- 
tinued to show no abnormalities.) A single specimen of urine 
showed negative findings except for a low specific gravity (1009). 
Phthalein excretion in two hours and ten minutes was 48 per 
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cent. Blood counts and smear were normal. The patient was 
discharged the day after entrance, haxmg entered merety for a 
lumbar puncture. 

Let us analj’-ze in detail some of the important and interesting 
aspects of this patient at her first entr}^ The first thing worthy 
of comment is her age — ^fiftj-one. This case was e^dden% a 
case of vascular hj^pertension, although at this entry and subse- 
quently she was diagnosed, by mistake, chronic nephritis with 
h}-pertension. Female patients with this disease usuall}’- appear 
at the clinic or in the ofiice during or just after the menopause, 
and there is pretty good ground for thinking that the changes 
taking place in the endocrine glands at this time play a part 
in this condition. Fifty-one, then, is not an unusual age for 
such a patient to discover that she has high blood-pressure. 
But right here we note an e.vtraordinaty condition in this woman. 
A hysterectomy with a consequent artificial menopause was 
performed at the age of thirty-five. Could the increased tension 
have developed at that time? We know that high-pressure 
patients not vety infrequently live fifteen or more years. It 
seems to me, however, that in this particular case it is more 
likely that the vascular disease originated about a decade later, 
at the more usual time. The patient, you may remember, had 
an uneventful menopause. Perhaps we might assume that the 
relation between chronic vascular hypertension and the meno- 
pause demands that all or at least several of the endocrine glands 
be effected. ^^Tien a complete hysterectomy is done these 
glands are perhaps not so rmifonnly effected as during the normal 
menopause. The ne.xt important factor to consider is the 
family historj'. In this we note that the patient’s father died 
of heart trouble. Of course, it must be remembered that any 
patient uith any disease may have a progenitor who died of 
heart trouble. Nevertheless it is a significant fact that a large 
prop>ortion of cases of vascular hj'pertension have a family 
history' of heart or kidney disease or apoplex}-. In 153 cases 
at this hospital, 68 showed such a famih' history' of drcidatory 
disturbance. Furthermore, if we delve searchingly into the 
early liistoty of our patients we not infrequentl}' find other 
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evidence that they have probably been bom with a subnormal 
circulatory apparatus. Not infrequently these patients tell of 
profuse hemorrhages from the nose coming on with little or no 
cause in early life. These nosebleeds were much more frequent 
than in their associates. The usual story is tliat they began 
near puberty and continued well into adult life. For some reason 
they have ceased in most cases at or about twenty-five years of 
age, and have then reappeared again from tliirty-five to forty-five. 
Vasomotor disturbances, too, seem to be more common in the 
early history of such patients. It is hard to avoid the deduction 
that one’s ancestry may be, in part at least, responsible for his cir- 
culatory woes. It seems also to indicate tliat those who have such 
a farm'ly history should be cautioned to avoid those strains and 
stresses which seem to play a part in the production of premature 
arteriosclerosis, h 3 q)ertension, and old age. 

Let us now consider this woman’s past history. The history 
of measles, pertussis, typhoid fever, and many sore throats 
does not present us any very definite infectious etiology on which 
to lean. As a matter of fact, it has been our feeling that infec- 
tions probably played but little direct role in the production of 
vascular hypertension. At least we can say that in our cases 
infections do not seem to be any more common — or more specific 
— than in any other group of cases. Even s)q)hilis, which is 
known to produce arterial disease, does not seem to be more 
prevalent in this condition than in the average run of hospital 
patients. Our records show that 12 per cent, of our medical 
cases have syphilis. They also show tliat 11 per cent, of our 
cases of hypertension have syphilis. In the case we are dis- 
cussing a positive Wassermann was repeatedly foimd, and 
perhaps it did play a part in the disease. 

The patient had been twice married and apparently not 
happily. The latter has necessitated self-support by much hard 
work and the patient has had much cause for wony. This is 
of the greatest importance. Of all the possible causes of vascular 
hypertension only two stand out, and these in surprising con- 
stancy — a family history of vascular disease and hard, worrisome 
work. The business man who has been struggling for years to 
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establish his business by working day and night and refr ainin g 
from taking those more than necessary vacations is fairl}' tj'pical. 
In such do we find early the symptoms which eventuall}' compel 
him to slow down. This fact caimot be overemphasized. It is the 
ner\'ous, worrisome, constant, high-tension work that produces 
premature old age, arteriosclerosis, and its various effects. Only 
recently I have seen an extraordinary* example of this and of the 
selective action of the vascular disease at the point of greatest 
stress. A banker of fifty'-nine who had a well-marked family 
history* of arteriosclerosis came to Boston to see if we could 
find any* remediable cause for the arteriosclerosis which had 
resulted in his blindness. One y*ear before he had lost the 
sight of his right ey*e from a thrombosis of the central artery. 
Recently* the other eye had suffered a similar fate. His life 
had been an exemplary* one and he prided himself on the fact 
that he had worked harder than any* one else in his institution. 
Every* morning he went to the post office and gathered the 
bank’s mail and had read and digested it before the bank was 
open. During the day* he was in constant demand. So filled 
up was his time that at lunch he “merely* went across the street” 
and gulped down one of those tabloid meals — a “coffee-egg- 
malted milk” or something similar. His existence seemed to 
be confined within a drcle bounded by* his home and his office. 
No machine could stand such a life indefinitely. After twenty- 
five years of such actidty* the most overworked part began to 
wear out, the cerebral vessels, especially* the retinal. It is of 
interest to note that in this man there was no e\*ident arterio- 
sclerosis anywhere CNcept in his brain. It is also of interest that 
there was nothing in the way of an etiologic factor but his 
constant, unrelenting hard work. The conclusion follows that 
it pay's to play*. Unfortunately*, in the poor woman we are 
considering she had no choice. She had to work hard and 
necessarily worried to “make both ends meet.” 

One of the symptoms this parient presented in her first 
entry is worthy of comment. You may remember that she 
had had a dull frontal headaclie for some time. In hyper- 
tension. while a frontal headache is not uncommon, the sub- 
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occipital headache is more frequent. It has, curiously enough, 
several peculiar cliaracteristics. Usually it is an early morning 
headache which the patient has on awakening. It seems to be 
due to congestion witliin the cranial cavity. Merely changing 
from the reclining position to the upright does not dispel tliis 
distressing symptom, but activity of any sort usually causes it 
to disappear. The mere whipping up of the circulation, by 
means of a cup of coffee, ■witliout any otlier change \vill frequently 
cause it to disappear. Anotlier curious fact about tliese head- 
aches in high blood-pressure is that tlie headache does not run 
at all parallel to tlie height of tire tension. One individual may 
have an excruciating headache with a pressure of 200 systolic 
and 110 diastolic, whereas anotlier may have none with 260/140. 
Furthermore, in tlie same individual it seems as if a compensatory 
process takes place. For a year or more he may have fiendish 
headaclies ivith a pressure averaging 200 systoh’c and 1 10 diastolic. 
Later, however, when his pressure has risen to 260/140, the 
headaches may be entirely absent. 

In the physical examination and laboratory findings tJiere 
are but two elements on which I wish to comment at present. 
One is the condition of the peripheral arterial walls at tliis entry. 
You will note that the pulse “wall was not felt.” In view of the 
subsequent changes in tlie arteries it is well to bear this in mind. 
In passing, it is worth mentioning tliat tlie radial artery is no 
true index of tlie degree of an arteriosclerosis even in the per- 
ipheral vessels. The brachial, as a rule, shows a more advanced 
process. Perhaps if we examined the femoral or the popliteal 
more often we would find that these show a still more advanced 
degree of sclerosis. 

The most important things to note in the laboratory findings 
are that the urine was negative and that the phthalein excretion 
was normal. In spite of tliese facts the diagnosis of chrohic 
nephritis was made at tliat time. In 1914 and even later it was 
customary to consider all patients with hypertension, especially 
if the diastolic pressure was over 110 mm., as cases of chronic 
nepliritis. We now know that this is not right, and that a 
large proportion of cases of hypertension even when there is 
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an accompanj^g albuminuria never have or never will have 
nephritis. The patient under discussion is such a case. It is 
now our custom in dealing with cases of high pressure, albumi- 
nuria, and cylindruria (hyaline casts only) to refrain from making 
the diagnosis "chronic nephritis with hypertension” imtil there 
is some diminution in renal function. This, of coiu'se, is not 
absolutely correct, because our tests for renal fimction are not 
delicate enough to detect the beginnings of what is to be a 
progressive chronic nephritis. However, it is by far the most 
generally" useful procedure. In ^^ew of the probable circulatory 
origin of most of these chronic nephritics of the hypertensive 
type, in view of the interruptions that take place in the progress 
of the lesion, I wonder whether or not more delicate tests of 
renal function would help us much. 

The patient entered the hospital for the second time on the 
surgical side on April 7, 1915. She was discharged ^lay^ 20, 
1915, after ha\’mg had three operations. Two were for hallux 
valgus and one for a ventral hernia. The course in the hospital 
was imeventful. Two things only warrant comment. One is 
that the urine for the first time showed albumin and a few casts 
on one examination. The second fact worthy' of comment is 
tliat all three operations were performed imder local anestliesia 
due no doubt to the mistaken diagnosis “chronic nephritis.” 
Local anesthesia is, of course, preferable to general anesthesia 
in all cases where the operation can be performed as successfully 
and as comfortably' as under tlie general anesthetic. In the 
nephritic it has seemed to me that the surgeon has been over- 
cautious at times in refraining from using ether. My" experience 
has led me to believe that if the patient’s renal fimction is good 
that etlier given in not too large a dose produces only" a shght 
and temporary" disturbance of tire kidney. Of course, prolonged 
postoperative vomiting n-ith abstinence from food and liqm'ds 
may aggravate the kidney much more. On the whole, one may' 
say that with a good renal function, otlier things being equal, 
one may operate under etlier anesthesia witli the expectation of 
getting only a slight and temporary" irritation of the kidnevs. 

After these operations ,the patient dropped from sight for 
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almost two years. She entered tlie hospital for tlie third time 
January 29, 1917. She remained tiU Marcli 1, 1917. Tliis 
entry was for definite cardiac symptoms. For two years she 
had had an unproductive cough. About a montli before tliis 
entry, after a cold, tlie cough had become worse. With tliis 
excessive coughing there developed a sharp, substemal pain. 
There was also noticeable tlirobbing in the chest and at times 
a rapid heart action. There was no headache or otlier symptoms. 

Physical examination at tliis time showed certain definite 
clianges in comparison ivith tlie first entry. The systolic pres- 
sure, 216, was not very different from that in 1914. But tlie 
diastolic was considerably higher, 149. The radial vessels had 
just begun to show slight thickening. There were, too, definite 
signs of change in the heart. No comparison of tlie size of the 
heart at this time and at the first entry could be made because, 
you may remember, in the earlier period the borders could not 
be made out. At this entry in January, 1917 the heart showed 
moderate enlargement. The apex impulse could just be felt 
10 cm. from midstemum in the fiftli space. The left border 
of dulness measured 12.5 cm. from midstemum and the right 
border 3.5 cm. The heart action was regular and only slightly 
above normal in rate. The Jfirst sound was everywhere soft in 
contrast to the second sound, whicli was sharp and clear, espe- 
cially at the base. The first sound was accompanied by a soft 
murmur wliich could be heard all over the precordium, loudest 
in tlie aortic region from which it radiated upward into the neck. 
As you notice, auscultation at this time gives us a considerably 
different impression of the heart. The first sound has changed 
from one “of marked intensity” to one tliat is “soft,” indicating 
myocardial weakening. The systolic murmur, which formerly 
could “just be heard” at the base, now has its point of maximum 
intensity in the aortic area and is transmitted upward. This 
iSjOf interest because almost all of our hypertensive cases develop, 
sooner or later, a diffuse dilatation of the arch of the aorta 
made out chiefly by rr-ray. In a large percentage of those 
developing such dilatation a systolic murmur develops, fre- 
quently rough in character, with point of maximum intensity 
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in the aortic area and transmitted into the neck and all over the 
precordium. There is no accompan 5 dng thrill or other signs 
of aortic stenosis and we attribute it to the dilatation and rough- 
ening of the aorta. Let us watch the changes taking place in 
this murmur. A word or two about heart sounds is in order 
at this point. Too little attention is being paid to the character 
of the soimds and much can be learned from noting their char- 
acter. All soft first heart sounds ob^’iously do hot mean myo- 
cardial weakness. A thick chest wall may produce a soft 
first soimd. But it must be borne in mind that such a thick 
chest wall must also decrease the intensity’’ of the second soimd 
at the same time. A contrast between the two sounds at the 
ape.x is important, therefore, in estimating the value of the 
cardiac first sound. Furthermore, if one obsen'es what we have 
obseri'ed in this case, a cardiac first sound which has softened 
under observation, we can feel sure that a progressive weakening 
of the myocardium has taken place. Of comrse, other signs and 
sjTnptoms may indicate this, but one should not neglect the 
value of such a change in sounds. 

a:-Ray examination of the heart showed a transverse diameter 
of 15 cm. and an aorta which measured 6.5 cm. The heart 
was not enlarged to the right. 

Retinal examination was said to be "normal,” although I 
am inclined to believe that the retinal arteries must have shown 
some sclerosis. As a rule these vessels are much further along 
in the sclerotic process than the peripheral vessels. 

During the patient’s four and a half weeks’ stay in tlie hospital 
she improved markedly. Her symptoms disappeared and her 
blood-pressure fell in eighteen days from 216 systolic and 148 
diastolic to 150 sj'stolic and 100 diastolic. This was under 
rest in bed and a "low protein diet.” I am inclined to think 
tliat the rest was the important part of the treatment. Cer- 
tainly we know that the lowering of the protein in the diet 
plax-s very little part, and in this particular diet the salt is not 
materially decreased, 4 grams being served in twenty-four 
hours. 

During the patient’s stay in the hospital she received mercuij' 
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injections and KI till her mouth became sore. The mercury 
had no apparent effect on the kidneys. In fact, tliere was very 
little e^^dence of any clironic nephritis. Soon after leaving the 
hospital' the patient’s dyspnea began to return, and it was not 
long before she had to rest frequently while walking. After a 
few days of hard work she began to have severe precordial pain 
radiating do-ivn the right arm and occasionally down the left. 
Once in a while the patient felt "as if sometliing in her cliest 
stopped and then started again.” This was undoubtedly an 
extrasystole \vitli a long pause folloAving it. The dyspnea became 
so great and ortliopnea so troublesome that on June 11, 1917 
she returned to the hospital. 

Examination at this time showed that tlie heart was about 
the same size except tliat the supracardiac dulness seemed to 
have increased from dj to 8 cm. There was definite precordial 
tenderness, a not uncommon finding in such cases. The action 
was regular and slow. The sounds were said to be “good” and 
tlie aortic second sound was markedly accentuated. The 
systolic murmur had not changed. The lungs were clear. 
The liver edge was somewhat tender and tliere was slight edema 
of the ankles. The blood-pressure had jumped back to 230 
systolic and 130 diastolic. The vessel walls were now easily 
palpable, shoving a definite increase in their sclerosis in six 
months. The urine showed the slightest possible trace of albumin 
and a rare cast. The phthalein excretion was 33 per cent, in 
two hours, ten minutes. This depression was possibly cardiac 
in origin, because it later was determined to be 60 per cent. 
A two-hour renal test was also normal. 

The patient stayed in the hospital six weeks. Under rest 
in bed and digitalis the pains became less severe, but still per- 
sisted in lighter form. Two doses of diarsenol and much KI 
were given without any apparent benefidal effect and with no 
detrimental effect on tlie kidneys. 

It is of great interest to note that the blood-pressure again 
fell sharply under rest. Despite tlie fact that the patient was 
on “house diet,” witli as much salt as she ivished, her pressure 
dropped in nine days from 230 systolic and 130 diastolic to 140 
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sj'stolic and 96 diastolic. She was discharged with a pressure 
of 156 5 }*stolic and 106 diastolic. 

After lea\-ing the hospital the patient went to a convalescent 
home and was qviite well. She kept a supply of nitroglycerin 
on hand constantly,, and a small dose usually relieved any pre- 
cordial pain or distress. The effect of nitroglycerin in some 
cases of angina pectoris is extraordinary’. A patient who is 
ha\-ing tremendous tightness under the sternum with great 
pain when given 0.0006 gm. of nitroglycerin under his tongue 
changes almost instantly from a man in agony to one who is 
very comfortable. The effect is almost as striking as the effect 
of adrenalin in asthma. However, this type of cardiac distress 
and the nocturnal dyspnea that sometimes is associated are 
practically the only indications for the use of nitroglycerin. 
It certainly is not indicated to reduce blood-pressure. It is not 
desirable, as a rule, and usually has no effect. 

After lea^•ing the convalescent home our patient went to 
work in a coimtry place in southern Xew Hampshire. Because 
of the snow and the cold she was confined to the house and got 
very little out-door exercise. The latter is a very important 
mode of treatment for cases of heart disease and hypertension, 
and its lack is often followed by a relaxation of peripheral and 
cardiac musculature that makes for a poorer circulation in the 
heart and other organs. As a result of the lack of out-door 
exercise, coupled with a cold, our patient began to slip back. 

During the early part of 191S she reported frequently to our 
Renal Clinic and complained of a return of her dyspnea on 
exertion. She had much cough with more or less “bronchitis*' 
during February and March, and occasionally there was some 
edema of tlie shins. This “bronchitis"’ might have truly been 
an infectious tiling, but it is more than likely that the heart 
played a prominent part, especially in xiew of the edema of the 
shins. The usual finding in those “bronchitis” attacks in the 
old is a combination of an infection with a mildlv pathogem'c 
bacterium like a diphtheroid and an underlying sogsy lung from 
cardiac back pressure. 

During the early part of 191S the pressure remained fairlv 
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high, about 220 systoUc and 140 diastolic. In April the patient 
entered the surgical side of the hospital for a repair of a ventral 
hernia. There was very little at this time worthy of comment. 

In July she returned to the Renal Clinic complaining of 
much pain in the arms, back, etc., not so readily relieved by 
nitroglycerin. Dyspnea on exertion was marked. Occasionally 
she had been spitting up small amounts of blood. This we 
attributed to her heart. Perhaps, however, in view of the 
postmortem findings, tuberculosis may have played a part. 
The blood-pressure at this time was about the same — 212 
systolic and 130 diastolic. 

In October, 1918 the patient reappeared at the clinic, stating 
that there was increased cardiac pain of a constricting character. 
There was, too, considerable dry cough. Physical examination 
showed no change. 

During the first half of 1919 the patient came to the Renal 
Clinic only once. Her dyspnea and pain had continued. About 
once in six weeks she experienced attacks of extreme dyspnea, 
palpitation, and choking. Coincidently there were sharp 
shooting pains over the precordium radiating down both arms 
and frequently up the left side of the neck into the left ear. 
The pain was very severe, but was very short and was relieved 
by nitroglycerin. The latter, however, always gave her a veiy 
uncomfortable feeling of fulness in the head. It is said by some 
that this disagreeable sensation can be avoided if you can afford 
to wait for a slightly slower effect than that produced when the 
drug is absorbed from under the tongue. I refer to absorption 
from the stomach. The distribution of the pain in these attacks 
is of interest. It is well to bear in mind that the pain of angina 
pectoris is not always radiated in the classical way into the left 
shoulder and down the inside of the left arm. It not infrequently 
travels into the neck and back and down the right arm. At 
times in our patient it was much more noticeable in the right 
shoulder and arm than in the left. Occasionally it leaves behind 
a hyperesthesia of the skin. The choking sensation and the 
sense of constriction felt in the neighborhood of the base of the 
heart is attributed by Mackenzie to a spasm of muscles in the 
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neck and of the intercostals simulating the spasm of the right 
rectus in appendicitis. 

In June the patient came to the Surgical Out-door Depart- 
ment for an infected finger and was so d\’-spneic that she was 
immediately sent into the hospital. This time she stayed 
only a week. Examination at this time showed that the heart 
was definitely larger. The apex impulse w’as 12 cm. from mid- 
stemiun; die left border was 13 cm., the right 3 cm., and the 
supracardiac dulness in the second space 8 cm. The soimds were 
not different from those heard prernously.but the S3'5tolic murmur 
at the base was definite^ rough. The second sound at the base 
was ringing. The radial vessel walls also showed changes in 
that the}' were more easily palpable. They were not yet, 
however, tortuous or beaded. The pressure was high at entrance 
— 230 systolic and 130 diastolic. It fell before discharge to 
194 s}'stolic and 108 diastolic. This drop was far from as much 
as during prerious entries, although aUowance must be made 
for the somewhat shorter stay. A 7-foot plate of the heart, 
from wliich accurate measurements can be made, showed at 
this time definite left-sided enlargement of the heart and dilata- 
tion of the arch. .An electrocardiogram showed left-sided pre- 
ponderance, but no “spreading” of tlie ventricular comple.x or 
other eridences of myocardial disturbance. It is of interest to 
note this fact, that the patient had had for a considerable time 
signs of a well-marked myocardial disturbance, and yet there 
was no eridence of it in tlie electrocardiograms. Sometimes we 
get almost the opposite effect, fewer s}mptoms of a severe nature 
and yet marked changes in the electrocardiographic curves. 

During this stay in the hospital the dyspnea disappeared, 
but the precordial pain continued more or less. The urine was 
negative except for a rare cast. A blood urea nitrogen gave us 
one of tlrose doubtful figures, 22 mgm. per 100 c.c,, which in the 
presence of cardiac s}’mptoms we are likely to consider as due 
to the heart and not to the kidneys. 

The glucose tolerance test was interesting to us at that time 
because we were findmg sugar not infrequently in the urine 0 
In-pertension cases. This test done on our patient showed that 
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she could not handle glucose taken by mouth nearly as well as 
she should. This is of interest because she had not been one 
of those cases that had prewously showed sugar. Yet during 
the rest of her life this lady did show a glycosuria occasionally. 

During the summer of 1919 the patient came to tlie hospital 
only once. She was working as housekeeper, cook, etc., and 
did real hard work in spite of the fact that her cardiac symp- 
toms continued. Frontal and occipital headaches became more 
frequent. In addition, she developed other vascular symptoms, 
dizziness, sleeplessness, great nervousness, and irritability. Ex- 
amination of her heart in July, 1919 showed no special change. 
The pressure was back at 226 systolic and 130 diastolic. The 
urine for the first time showed sugar. 

In October the patient reported to us again. Because she 
had to work hard her symptoms were increasing. Precordial 
pain now came on every day, and at times was only relieved by 
nitroglycerin 1.5 mgm. She had been on digitah’s in small doses 
most of the time. The urine showed a very slight trace of 
albumin, but no casts. Sugar was present. The phtlialein ex- 
cretion and blood urea nitrogen were normal. 

In the first four months of 1920 our patient came to the 
clinic twice complaining that, if possible, the cardiac pain was 
even worse. In addition, tire noises in her ears which she had 
had for years had become more prominent. There was also 
more or less edema of lower shins all the time. 

In May, 1920 the patient entered the hospital again for her 
angina and stayed there about eight weeks. The heart at 
entrance was perhaps a bit larger and the supracardiac duhiess 
was greater, too. a;-Ray confirmed the greater dilatation of the 
arch. The first heart sound was of poor quality. Electro- 
cardiograms showed nothing new. The urine was negative ex- 
cept for a slightest possible trace of albumin on one occasion. 
The blood-pressure was lower than at previous entries. How- 
ever, in a few days it was 240 systolic and 165 diastolic, and 
continued high during this stay, in contrast to former entries. 

During the first six weeks of the patient’s stay, in spite of 
rest in bed, digitalis and nitroglycerin, with the addition of 
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potassium iodid and mercun* rubs, tbe angina continued ■nith 
but little change. In the last two weeks, however, this practically 
disappeared. 

It was thought that possibly diarsenol treatment might be 
of benefit, and during the fall of 1920 the patient was given six 
intravenous treatments. Apparently the cardiac pain was not 
immediately afiected. At any rate we know that there was 
enough pain to cause her to use up 100 tablets of nitroglycerin 
(0.3 mgm.) in a month. It is of interest, in mew of her sup- 
posed nephritis, that the arsenic in no way affected her kidne3’S. 

In November when she returned to the clinic there was a 
suggestion of pulsus altemans. In December she reported that 
she had had but one severe attack of angina. This was “terrific” 
and ‘lasted two hours.” One should alwaj’S bear in mind 
coronary thrombosis and infarct in these prolonged attacks of 
pain, especiall}' if the}- are not relieved bj* nitrites. This attack 
was particular^ interesting in that it came on about three 
hours after a long walk. It is difBcult to e.vplain these delayed 
attacks of angina. 

It is of interest to note that retinal examination on December 
1st showed moderate sclerosis of the retinal arteries, a hemor- 
rhage in one eye and “white spots” in the other. This apparently* 
was a warning of what was to come. The urine at this time was 
normal e.xcept for sugar and the functional tests were all normal. 

Shortly after the middle of December she rather suddenlj’’ 
began to have a profuse vaginal discharge, as if an abscess had 
ruptured into the vagina. Examination later disclosed no such 
opening. The irritating, non-productive cough became worse. 
The patient was no longer able to work because of her heart 
and was very uncomfortably situated in her daughter’s home. 
On January' 5, 1921 her blood-pressure was found to be 24S 
systolic and 120 diastolic. Because of all of the above factors 
it was thought desirable to admit her again to the hospital until 
we could make arrangements for her in a chronic hospital. 

The patient entered the hospital for the last time on January 
6, 1921. and stayed here until her death February 23. 1921. 
.•\t entrance she showed emphysema of the lungs, which is not 
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unusual in’ the elderly and in the chronic vascular cases. The 
heart was not different apparently than at former entries. The 
radial vessels were very easily palpable. Curiously enough, the 
blood-pressure was lower — 185 systolic and 135 diastolic — which 
lowering did not seem to be due to an increased weakness of the 
heart muscle. 

During her stay in the hospital the precordial pain persisted 
and was relieved much by nitroglycerin, which she kept with her 
constantly. Occasionally the pain was so severe that the 
nitroglycerin did not give her entire relief. The blood-pressure 
varied from 185-215 systolic and 100-135 diastolic. The urine 
showed no change. From her multiplicity of symptoms we 
gradually gathered that the patient was exaggerating somewhat, 
lest she be sent from the hospital. An attempt was made to 
get her into a chronic hospital, but without success. About 
February 20th it was decided that we could not do anything 
more for her and that she was as fit as she was going to be. 
Further stay did not seem warranted. On February 23d she 
was told that she must go home. At this she became ver}"^ 
much excited, especially during the preparation. She seemed, 
however, to be in good condition. She walked to the toilet 
and was found there shortly afterward dazed and pale. Forty- 
five minutes later she was more dazed, complained of headache, 
and showed a flaccid paralysis of the left arm and leg. Later 
she developed conjugate deviation of the eyes to the right, 
which did not persist. In the afternoon she gradually became 
comatose and died at 8.30 p. m. 

At autopsy, which we were especially fortunate to get, many 
interesting findings were made. The aorta was moderately 
dilated and showed also two out-pocketings in the left lateral 
surface of the arch. These were small, about 1 and 2 cm. in 
diameter, and the walls were definitely calcified. The aorta 
throughout its length showed considerable atheromatous change. 
There was much calcification, especially in the region of the arch. 
The coronaiy arteries disclosed only a “moderate amount of 
atheromatous thickening in the main branches, and no occlusion 
or thrombi.” The small amount of disturbance in the coronaries 
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is indeed suq)rising in ^^ew of the severity of the angina. It 
bears out, however, the theorj’’ that it is not the coronaries alone 
that are responsible, but that the pain comes from the muscle 
itself. The coronaries by their lack of distensibility cari^'- an 
insufficient supply of blood to the muscle when the latter is 
overworking and calling for an increase. The heart muscle 
showed more or less fibrosis macroscopicall}’- and microscopically. 
The right heart was somewhat dilated. The left ventricular 
wall moderately hj^pertrophied. The cusps of the aortic and 
mitral valves were somewhat thickened. It is possible that this 
thickening of the aortic valve may have played some part in 
the roughness of the basal systolic murmur. It is more likely, 
however, that tire roughening and dilatation of the aorta played 
the greater part. 

The kidneys are of great interest in "riew of the original 
diagnosis of chronic nephritis. Each weighed 165 grams. The 
capsule stripped easily from a smooth, red surface. On section, 
the kidneys were normal. The larger vessels showed much 
arteriosclerotic thickening. The small arteries did not seem 
abnormal. ^licroscopicallj^ however, they did show definite 
sclerotic change. Under the microscope there was considerable 
distention of the capillaries between the tubules and in the 
tufts. .\n occasional glomerulus showed some thickening of the 
capsule, but there was absolutely no suggestion of the so-called 
“chronic interstitial nephritis” that was diagnosed in 1914. 

In the brain there was a fair!}’ large hemorrhage into the 
right lateral ventricle. 

A peculiar finding was made in tlie mediastinum. Closely 
approximated to the trachea and bronclii on eitlier side was a 
firm, dark red mass about 3x3x5 cm. The one on the left 
extended into the neck. At first they suggested tumor masses. 
Frozen sections of tliese showed miliary tubercles, and an emul- 
sion of a part of a gland injected into a guinea-pig produced a 
growtli of, tubercle bacilli. 

Tliis case, as you see, illustrates many phases of the problem 
of vascular disease. A woman beyond middle life is discovered 
to have a positive blood AVassermann. .She is sent into the 
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hospital for lumbar puncture, and on the basis of her hyper- 
tension she is diagnosed chronic nephritis. During the next 
seven years her symptoms have been largely cardiac. In addi- 
tion, she developed under observation an inability to handle 
sugar and was at least a potential diabetic. And yet she died 
from a cerebral hemorrhage and autopsy showed no nephritis. 
Truly, prognosis as to the time and the type of death in vascular 
disease is hazardous. 



CLINIC OF DR. ED\™ A. LOCKE 
Boston City Hospital 


SYPHILIS OF THE LUNGS 

We have for discussion today a case of unusual interest 
from the point of ^’iew of diagnosis, and one which is fairly 
tj^pical of a very important disease. 

Male of sixty-five, first seen March 5, 1921. 

Family History. — Fatlier died at seventy-nine of pneumonia. 
Mother liidng and well at eighty-three. One sister died when 
patient was a vety small boy, cause unknown. 

Past History. — ^The patient has always been unusually 
robust, and recalls only one serious illness, namely, tj'phoid 
fever at tliirteen. He has never been subject to colds or 
broncliitis. His usual weight has been 170 to 175 pounds; 
six montlis ago it was 165 pounds. 

About fifteen years ago the appearance of a general macular 
rash led him to consult a specialist in Boston, who made a 
diagnosis of secondary lesion of s}’pliilis. He was given a \ngor- 
ous course of treatment with mercmy and potassium iodid, 
and no sjauptoras developed imtil a few years later, when lesions 
in the septum and turbinates appeared. These were diagnosed 
'as due to lues. About tlie same time the left knee became 
sliglitly swollen, stiff, and moderately painful. The patient 
at this time again undenvent a long and lagorous course of 
treatment with mercury and iodids, with entire relief of the 
s^Tuptoms just described. He considers that he was entirely 
well until tlie fall of 1919. 

Present Illness. — Some time in September or October of 
1919 he noted Uie gradual onset' of sj-mptoms of moderate 
pressure across tlie front of the chest ivith slight limitations in 
breatliing. .A few weeks later he began to have a troublesome 
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cough, wliich at tlie end of a few montlis became paroxysmal 
in diaracter and was diagnosed as whooping-cough. In January, 
1920 tire symptoms just mentioned had become so severe tliat 
he was obliged to give up work. He consulted a physician, 
who found signs in tire cliest whicli he interpreted as tliose of 
fluid, and suggested the possibility of pulmonary tuberculosis. 
Paracentesis of tire cliest yielded only a few cubic centimeters 
of clear straw-colored fluid. The cough and dyspnea increased 
gradually in severity, he lost in weight and strength, and was 
finally confined to the house. By February 1, 1920 he was 
obliged to go to bed. It was at tliis time that a diagnosis of 
probable S 3 rphilis of the lungs was made. The signs in tlie 
chest at this time are not known. The Wassermaim test was 
+ + -l--k. Three doses of salvarsan w'ere given at ten-day 
intervals, ivitli marked relief of the symptoms. Following this 
treatment tlie Wassermaim remained -f-f-f -f. 

In May, 1920 three more doses of salvarsan were given. 
In July, 1920 tlie Wassennann was stiU -f-f-f-t- and a very 
vigorous course of treatment ivitli potassium iodid was carried 
out for several months and followed by inunctions of mercury, 
without, however, any striking benefit. A fourth Wassermann 
test made in October, 1920 was -k-f--k-j-. He was tlien given 
arsphenamin, one dose every seven days for eight weeks, but 
in spite of tliis tlie Wassermaim remained -k -[- ++• 

Since October, 1920 the general condition has remained 
about the same. The chief symptoms have been the increasing 
dyspnea with exertion, marked prostration, and excessive cough. 
The cough has continued of tlie same character, but tlie- 
paro.xysms have been more severe and frequent. They are 
especially intense in the early morning and on going to bed. 
Vomiting has occasionally resulted from tlie severe cough. 
He has noted some wheezing and rattling in tlie chest. As a 
rule tlie sputum is very scanty and usually raised only at the 
end of a prolonged and strangulating cougliing attack. Durmg 
tlie entire twenty-four hourt only an ounce or two of mucoid, 
stringy material is raised. It has never been purulent or bloody. 
Repeated examinations for tubercle bacilli have been negative. 
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There has been no pain in the chest. The shortness of breath 
is so e.xtreme that even slight exertion now produces a condi- 
tion of complete breathlessness. No orthopnea. Anorexia has 
been a prominent sjnnptom and, as a rule, he eats very little. 
As a result his nutrition has suffered greatly and his weight 
has dropped from 175 pounds, a year ago, to 129 pounds. 

The temperature has always been normal in the morning, 
but occasional!}’' has shown slight elevation in the afternoon, 
on one or two occasions reaching 102° F. The blood-pressure 
has always been found normal. The urine has shown’ no ab- 
normalit}’- except a slight trace of albmnin for some few months 
past. Never an}' jaundice. 

Physical Examination. — Temperature 101° F. Pulse 100. 
Respirations 30. 

A moderately emaciated, slightly pale old man who seems 
excessively weak. Respiration rapid, shallow, and labored, but 
no orthopnea. Frequent and very distressing paroxysms of 
cough, which are chiefly improductive, and leave him in a state 
of collapse. The small amount of sputum which is occasionally 
raised is frothy and mucoid. 

Only slight degree of arcus senilis. Pupils equal and react 
normally to light and distance. No enlargement of the l}’mph- 
glands. Teeth largely false, the remaining ones well cared for. 
Throat somewhat reddened and tonsils seem normal. The 
superficial and deep reflexes are normal. The osseous system 
shows no abnormalities. The heart is normal in size and posi- 
tion, the action regular, sounds of fair quality*, no murmurs. 
The arteries are soft and not tortuous. Blood-pressure 110/80. 
The abdomen is negative. The fingers and toes show a con- 
siderable degree of clubbing, but tliere is no e\'idence of any 
change in tlie size of the bones of tlie forearms or lower legs. 

Lungs . — The thorax is very thin, but not deformed, except 
tliat it is slightly less full on tlie right side. Respiratory move- 
ments on the right are somewhat less than on the left. On 
percussion the upper portion of tlie right front seems sh'ghtly 
hyperresonant, but below the second rib the note is slichtlv 
dull. This area of dulness continues to the axilla, and in the 
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back takes on a much more definite character. Over an area 
in the right back extending from the spine of the scapula to just 
below its inferior angle the dulness is quite marked. Over the 
area of dulness and especially posteriorly the respiration and 
fremitus are of a quite intense bronchial type, with an added 
amphoric tone. Many medium and coarse crackling rales are 
heard over this same area. Throughout the entire chest there 
are a few scattered medium crackling rales. In the left back 
just below the spine of the scapula and over an area of 2 or 3 
inches in diameter the respiration is distinctly bronchovesicular 
and the vocal fremitus is slightly increased. 

Urine normal. Stools normal except for a moderate amount 
of mucus. 

Blood count: Hemoglobin 70 per cent.; white blood count 
15,000 per c.mm. The stained smear shows no abnormalities. 

Wassermann test + + + 4-. 

Sputum (several examinations) negative for tubercle bacilli. 

a:-Ray examination (Dr. Morrison) : The diaphragm is high 
on the right and appears adherent. The right lung shows a 
rather dense lace-Uke fibrosis nearly throughout, but particularly 
from the hilus outward to comprise the middle two-thirds of the 
entire lung. The apex is fairly clear, showing only very slight 
mottling. The mediastinum is drawn moderately to the right 
by dense scar tissue which comprises the entire root of the right 
lung. On the left the apex is clear, but at the level of the second 
and third interspaces there is considerable thickening, and 
toward the base and spreading out from the heart is a quite 
dense infiltration. In the stereoscopic plates this fibrosis seems 
to be posterior. The heart is not enlarged or displaced. The 
general appearances in the lungs are typical of a chronic fibrosis 
such as is common in broncliiectasis. Its distribution is defimtely 
peribronchial. 

Subsequent History. — ^The patient remained at a private 
hospital for eight weeks under a general regime of rest and 
careful dieting. For the first few days the temperature was 
somewhat elevated (the maximum 101° F.), which the patient 
explained as due to a grippy cold which he contracted the day 
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before entrance. Subsequentlj’^ the temperature never exceeded 
normal and the pulse ranged from 66 to 74. For the first thirteen 
days the respirations ranged from 30 to 32, then fell to normal, 
and have remained so. 

The patient was given antisjTphilitic treatment as follo'O's: 
neosalvarsan at weekly inter\'als for eight weeks, beginning with 
0.45 gram and increasing to 0.6 gram. 

At first the improvement was exceedingl}’’ slow, but after 
the second or third week became much more rapid. All of the 
symptoms mentioned above abated and the general nutrition 
was greatly improved. At the end of his stay in the hospital 
(eight weeks) he had gained 28 pounds, his general appearance 
had improved ver}*^ strikingly, the cough had largely disappeared, 
and the dyspnea was not noticeable. He was up and about 
from ten to twelve hours daily and was able to walk one or 
two miles without fatigue. He said he felt himself to be in 
better physical condition than he had been for many j^ears. 

Examination of the chest showed only moderate dulness on 
the right, where it had eight weeks prexdously been marked, 
and over this same area the changes in the respiration and 
fremitus were of a less definite character. A few crackles 
remained in the mid right back and an occasional rale was 
heard over the rest of the chest. Unfortunatel}', a second 
rc-ray examination at the time of discharge was not made. 

Discussion . — Dijfcrailial Diagnosis . — To summarize tlie case, 
we have a man of sixt\'-five with negative past historx' except 
for a sj-philitic infection fifteen years ago, who for a year preWous 
to coming under obser\'ation in March. 1921 gives a historj' of 
tlie gradual development of intense paroxysmal cough practical!}’’ 
without sputum, severe oppression in tlie chest, and shortness 
of breatli witli even slight exertion, only occasional and insig- 
nificant temperature, marked emaciation, extreme weakness, 
and signs of extensive infiltration in the right lung and slight 
in the left. During his stay of eight weeks in tlie hospital 
he received eight doses of neosalvarasn. At the time of dis- 
charge his sxTnptoms were entirely relieved and his general 
condition showed a verx' extraordinar}* improvement. 
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Diagnosis in this case clearly lies between malignant disease, 
pulmonary tuberculosis and sypMlis, but a positive diagnosis 
is much more difficult tlian would at first appear. The combma- 
tion of cough and dyspnea which gradually increased to an 
extreme type and accompanied by progressive emaciation 
is in a general way very suggestive of new growth of the lungs. 
If present it seems probable that it must be primary in the 
lungs, as no evidence was found of neoplasm elsewhere in the 
body, and the extreme rarity of a primary disease of the lungs 
makes the diagnosis very improbable. The physical signs are 
consistent with new growth. The leukocytosis seen here is 
common to this condition. On the other hand, several features 
of the case are strongly against the diagnosis of neoplasm. 
The emaciation is without significance in differential diagnosis 
in this case, as it is as common to one as to another. Further- 
more, it seems clear that it was in part at least due to the direct 
result of the severe anorexia which led to the ingestion of an 
insufficient amount of food. Furthermore, a gain of 28 pounds 
in two months while under treatment in the hospital is incon- 
ceivable were the patient suffering from cancer of the lung. 
Pain is a prominent and an almost constant symptom of pul- 
monary disease of this t)y)e and was never present in this case. 
No type of sputum can be said to be strictly characteristic of 
lung cancer or sarcoma. It may even be absent, especially 
in the early stages. At some time in the course of the disease, 
often throughout, blood in some form is apt to be present. 
The a:-ray appearances are not such as I have ever seen in 
malignant disease of the lungs. If malignant disease had been 
present the a:-ray would have shown a steady progression in the 
lesions rather than a retrogression. Finally, the course of the 
disease under treatment, namely, the marked gain in weight, 
the constant improvement in the patient’s general condition, 
and very marked lessening of the pulmonary signs'and symptoms, 
positively exclude new growth. 

Tuberculosis likewise seems to me very improbable. It 
must be admitted that any chronic disease of the lungs accom- 
panied by cough always suggests tuberculosis, and when one 
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meets such a combination of persistent cough mth progressive 
loss in weight and strength ndth signs of infiltration in the lungs 
the diagnosis of tuberculous infection is even probable. Never 
forget that the disease is a verj’’ common one in ver}' old people 
and almost always overlooked. 'WTienever you see an aged 
person who is thin and has a chronic cough, whether wdth or 
without fever and sputmn, first of all give veiy^ careful considera- 
tion to the possibility of phthisis. 

]\Iany facts are definitely against the diagnosis of tuberculosis. 
The negative family liistoiy so far as tuberculosis is concerned 
is a point of no small significance on the negative side. Pul- 
monar}* tuberculosis, especially in the aged and of the fibroid 
t>'pe, may run an afebrile course, but is most unusual. The 
fact, then, that this patient has had no significant elevation of 
temperature except for a few days at entrance to the hospital 
when he was suffering from a grippe-Uke attack seems verj* 
inconsistent rv-ith a tuberculous process. Similarly, it is hardly 
conceivable that disease of this type in tlie lungs should progress 
to the stage of producing such extreme symptoms nitliout 
considerable increase in the pulse and respiration rate. A 
marked leukocytosis except nith complications is never seen 
in tuberculosis of the lungs. ttTien taken with otlier negative 
erddence tlie persistent absence of tubercle bacilli in tire sputum 
is important also. The process in the chest is very atj^jical 
of tuberculosis botli as regards its character and location. The 
apices are free of disease. Likendse tlie a;-raj’^ appearances are 
not such as are commonly seen in tliis disease. Improvement 
in tlie general nutrition and in the sjTnptoms and signs might 
result from tlie rest in bed and forced feeding, but it would be 
most unusual to have tlicse clianges come about so promptly 
and so strikingly, particularly in a man of sixty-five. \^Tiile 
I feel tliat one cannot absolutely exclude tuberculosis, it seems 
to me liighly improbable that it is the chief infection. In tlie 
presence of some other disease one must admit, I think, the 
possibility of tlie presence of tuberculosis as a complication. 

A close study of tlie case udth reference to tlie possibility 
of sj'pliilis of tlie lungs brings out several points of unusual 
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importance which I wish to emphasize. It has been frequently 
observed in this disease that the signs in the chest are much 
more striking than the symiptoms. The onset is so insidious 
and slow that only very moderate symptoms are present when 
extensive infiltration has taken place in the lungs. In this 
respect this case, if the process in the lungs is syphilis, does 
not conform strictly to the general rule. Furthermore, the 
extreme degree of prostration and loss in weight is very atypical 
except in the very late stages of the disease. On the positive 
side the man was known to have syphihs. We have failed to 
prove the presence of tuberculosis, and, in fact, the evidence as 
presented above is, on the whole, against such a diagnosis. 
The intense form of dyspnea and the persistent paroxysmal 
cough are much more common in syphilis than in tuberculosis. 
Temperature was practically absent, which is much more often 
the case with the former than the latter. The leukocytosis is 
common in specific disease of the limgs. No type of changes 
shown in the roentgenograms of the lungs can be said to be 
characteristic of lues, and yet those shown in this case are such 
as are .often seen with this condition and almost never with 
tuberculosis. Most important of all, the improvement not 
alone in the symptoms and general condition of the patient 
but also in the physical signs was so emphatic as to constitute 
almost positive proof of a syphilitic infection. While absolute 
proof is lacking, the evidence which I have just given you seems 
to leave but little reason for doubt that we are dealing with a 
true example of syphih's of the lungs. 

I shall now attempt to give you a brief siunmary of what 
is known regarding syphilis of the lungs as it occurs in adults. 

Frequency. — One is first of all impressed by the apparent 
rarity of the invasion of the lungs in syphilis, and, furthermore, 
that a positive diagnosis is much more often made in the wards 
than in the postmortem room. On the question of the frequency 
with which the lungs are involved in lues there is an extraordi- 
narily wide difference of opinion. Many clinicians as well as 
pathologists hold that this type of disease of the lungs is exces- 
sively rare. Many statistics might be quoted in support of 
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this opinion. In this hospital, for example, among 4265 autopsies 
no instance of sj^philis of the limgs has been found. Sunilarly 
none were foimd among 3000 postmortem examinations at 
the Massachusetts General Hospital (Lord), and only 12 among 
2800 necropsies at the Johns Hopkins Hospital (Osier) . hlcCrae 
and Funk (Jour. Amer. Med. Assoc., 1919, xc%dii, 600) found 
only 4 cases of imdoubted sj-philis of the lungs among 1200 
cases referred to the Jefferson Chest Hospital for pulmonary 
tuberculosis. On the other hand, a considerable group of 
writers contend that the disease is by no means an uncommon 
one. Lisser, who has recently published an important paper 
on the subject (Amer. Jour. Med. Sd., 1918, dv. No. 3, 356), 
discusses this question at some length, and suggests that the 
rarity of syphilis at the autops}' table is “due in part to the 
failure of the pathologist to recognize syphilis.” He particularly 
emphasizes the fact that it is exceedingly difficult to differentiate 
between sj^ilulis and tuberculosis of the limgs both dinically 
and patliologically. There seems considerable evidence that 
even in the autopsy room sjqDhilitic lung lesions are usually mis- 
taken for those of tuberculosis. The pathologist demands proof 
of the syphilitic nature of the lung lesions by the demonstration 
of the presence of the Spirochieta pallidum which is seldom 
possible. Lesser quotes Virchow as saying “some patients die 
of so-called tuberculosis for lack of antisyphilitic treatment.” 
Carrera, in an important paper recenth’’ published (Amer. Jour, 
of Syph., 1920, iv, 1), gives the results of his study of 152 cases 
of sj-philis studied at autopsy. Among these he found 12 
cases showing unmistakable lesions of sj’philis in the lungs. 
This autlior concludes that, contrarj”^ to the general belief, 
“tlie lungs are involved in the mild infections of sjqjhilis to about 
the same degree that the other organs and tissues are.” Further- 
more, he finds that the lesions in the lungs are essentially the 
same as in otlicr organs. In the routine of postmortem examina- 
tions but a small portion of the lungs is examined, and in conse- 
quence the tissue clianges due to sj-pliilis are often overlooked. 

The opinion of the majority of the most recent writers on 
the subject is that secondaiy sj-philis of the lungs while a rela- 
voL. 4—113 
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tively rare condition is by no means so unusual as was formerly 
supposed. Patients do not die of the disease, hence tlie diag- 
nosis must be essentially a clinical one. Pulmonary lesions in 
syphilis usually develop only after a period of several years, 
occasionally as late as fifteen or twenty years. 

Pathology. — So much has been written of late years on 
the pathology 'of pulmonary syphilis and the types of lesions 
described are so varied that it is difficult to give a simple classi- 
fication. Anatomically the most’ important and common 
lesions fall into two general groups: (1) gummata and (2) 
diffuse fibrosis. Both types of lesions are often associated. 
The gummata may be single or multiple, vary from a minute 
size to 10 or 15 cm. in diameter, and may be caseating or non- 
caseating. Caseation most commonly occurs in those of large 
size. Their location is varied and there is no special predilection 
for any particular portion of the lung, as is so often stated, 
altlrough they are perhaps somewhat more frequently found 
at the root of the lung and in the lower lobes. In general appear- 
ance and structure the small gummata closely resemble tubercles 
and are often mistaken for them. The pathologic picture is 
complicated by a variety of changes in the different tissues, 
including inflammatory reaction in the area about the gummata, 
necrosis, arteritis of the large vessels, peribronchial fibrous 
infiltration, and calcification. 'With breaking down of the 
gummata cavity formation may result, or more commonly the 
production of a puckered scar and dimpling of the lung surface 
when healing occurs. If in connection with a bronchus the 
former process sometimes leads to the development of bronchi- 
ectatic cavities. 

When the syphilitic process takes the form of diffuse indura- 
tion or fibrosis a quite different picture results, usually ending 
in a generally deformed and sclerosed lung. The lung is inter- 
sected by long strands of connective tissue follo\ving along 
the bronchi and blood-vessels and radiating from the hilus. 
This process is generally unilateral. At times the connective 
tissue formation takes the form of patchy fibrosis scattered 
tliroughout a lobule or lobe. Bronchial stenosis has been 
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obsen^ed. Kokawa (Arch. f. Derm. u. Syph., 1906, boadii, 
69 u. 319), as a result of a careful histologic stud)^ of these 
lesions, says that the process begins in the perivascular tissue 
and later passes into the interlobular, peribronchial and inter- 
alveolar tissues, and even the pleura. Carrera concludes from 
his histologic investigations that the gumma, fibrosis, peri- 
bronchitis, and arteritis constitute a specific s}'philitic patholog}^ 

This author found a terminal broncho- or lobar pneumonia 
in a large percentage of the cases examined and believes the 
condition is associated with a failing heart. Levaditi (Amiale 
de I’institut Pasteur, 1906, xx, 41) reports the finding of spiro- 
chetes, often in great numbers, in most cases. They were 
chiefly in the bronchi, but also in the lung tissue, capillaries, 
and alveoli. It is usually considered as an extremely difficult 
organism to demonstrate in the lung tissues. 

Symptoms. — ^No sjnnptoms can be considered as character- 
istic or distinctive of lung those commonly described 

being general to any inflammatory disease of the lungs. 

The onset is always insidious and the progress of the disease 
ver}' slow. Until the s}p)hilitic process in the lungs becomes 
extensive and advanced no symptoms may appear. It is usually 
only when this stage of the disease is reached that sjnnptoms of 
general intoxication, anorexia, loss of weight and strength, 
anemia, etc., are erddent. 

The two most common sj-mptoms are cough and dyspnea, 
but neither have any characteristic features. The cough is at 
first drj' and irritative and may remain so, or later a moderate 
amount of grcem'sh-yellow sputum may be raised. , In many 
instances the cough is of tire severe paroxysmal t^TJe, as in the 
case wliich we have just considered. The sputiun rarely becomes 
purulent and fetid. Hemorrhage is infrequent, but may be pro- 
fuse, and fatal hemopri'sis has been recorded. Dyspnea bears 
a direct relationship to tire extent of the lung fibrosis. It is a 
common symptom and occasional!}' is veiy intense and spas- 
modic. A moderate degree of fever is characteristic of the late 
stages of the disease, but, as a rule, in its early course the patient 
IS afebrile. Janeway (Trans. Assoc. Amer. Phys., 1898, xiii, 23) 
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has particularly called attention to tlie fact tliat fever is one 
of tlie common manifestations of visceral sypliilis. Night- 
sweats are ver}’’ apt to occur during tlie period witli pyrexia. 
Pain is very rare. 

As in the case of tlie symptoms, the physical si^s of pul- 
monary syphilis are in no respect distinctive. The most impor- 
tant consideration is that it is quite characteristic for the physical 
signs to be out of all proportion to the symptoms. A slight 
cough and dyspnea may be the only symptoms to correspond 
witli very extensive signs in tlie lungs. The signs in general 
may be said to be those of pulmonary tuberculosis, tliough 
they are much more apt to be unilateral. 

Diagnosis. — The greatest obstacle to the diagnosis of tliis 
condition is the usual absence of striking symptoms to direct 
attention to the lungs. One should always keep in mind the 
possibility of invasion of the lungs in every case of tertiary 
S3q5hilis. As tlie symptoms and signs are not cliaracteristic, 
the diagnosis is very often made only by exclusion. Indeed, 
it is frequently impossible to establish the diagnosis positively 
until the postmortem examination. 

Several considerations are of especial importance in diagnosis. 

1. It is necessary to establish definitely that tlie indiiddual 
has syphilis. Symptoms are not diagnostic of lung syphilis, 
but a carefully taken history ivith reference to tlie presence 
of the disease in other parts of the body should be obtained. 
The eiddence of S5q3hilitic infection must be imdoubted. As a 
rule syphilis of the lungs does not occur without undoubted 
luetic lesions in other parts of the body. 

2. The complement-fixation test is of less value than might 
at first be supposed. A positive Wassermann proves tliat the 
patient has syphilis, but not that the lesions in the lungs are 
necessarily due to this infection. The importance of tliis 
reaction comes to the front in those cases where all the evidences 
for tuberculosis are wanting. Do not forget that this test is 
sometimes negative in syphilis, and that, therefore, syphilis 
must sometimes be considered in spite of a negative Wassermann. 

3. The sputum must be negative for tubercle bacilli, as the 



SYPHILIS OP THE LHNGS 


1797 


signs in the chest may he equally characteristic of either tuber- 
culosis or sj’phihs. The two diseases not infrequentlj' coexist, 
however, and a sputum positive for tubercle bacUh cannot be 
said to rule out the presence of sj^plulis. 

4. In the presence of a positive Wassermann or other unmis- 
takable exidence of sj-philis, signs of infiltration at the hilus 
or the base of the lung are alwaj^s strong presumptive exddence 
that the puhnonarj-' disease is of this origin. Landis and Lewis 
(Amer. Jour. hied. Sd., 1915, d, 195) have called attention 
to the possibilitj* of focal lesions at the ape.x of the lung, which 
are obxdousty not tuberculous, being due to sj^ihilis. 

5. Do not forget that the .r-rays seldom furnish us any 
certain criteria for differentiating syphilis from tuberculosis. 
The importance of the roentgenologic examination lies in the 
fact that both in the cases with gummata and those with fibrosis 
the ar-ray often gives us a much more exact idea of the extent 
and type of pulmonarj' lesions than do auscultation and percus- 
sion. 

6. One of the most important considerations in diagnosis 
is the therapeutic test. If the process in the lungs be due to 
specific infection a rigorous course of antisj^hilitic treatment 
should j-ield verx* prompt and striking improvement in the 
symptoms, and except in the cases of advanced fibrosis in the 
physical signs as well. Ndther malignant disease nor tuber- 
culosis of the limgs show any eridence of being favorably 
influenced by the use of mercury’’ and iodids or salvarsan. 

Prognosis depends largely on the stage of the disease and the 
thoroughness of the treatment. If the disease has reached a 
late stage, ritli ver^' extensive fibrosis, carity formation, and 
bronchiectasis, verj- little improvement can be expected, 
altliough die progress of the disease max* be arrested. In the 
less adx'anced txqies die response is often extraordinarj*. and 
complete cures have frequendy been reported. The prognosis 
is most unfavorable in those with both sx-philis and tuberculosis 
in a well-developed stage. The treatment is that of sjqihilis in 
general. 
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A DISCUSSION OF THE DIFFERENTIAL DIAGNOSIS OF 
A CASE OF SPINAL TUMOR' 

The foUoiiving case histon* illustrates an uncommon and 
important neurologic problem. In the discussion I shall make 
use of the nritten critidsms of the record, the diagnoses, and 
therapeutic suggestions of forty physidans Trho have considered 

it.- 

N. M. L. (193267 M., 199254 N., 203413 S., 257404 O. P. 
D.) Forty-three. Single. Bom in Ireland, li\-ing in Massa- 
chusetts. Laimdress. 

Past BUstory. — Measles, scarlet fever, and whooping-cough 
as a child. Otherm'se well. 

Family History. — Father well, ilotlier “paral 3 'zed.” Two 
brothers and 4 sisters well. 

Habits. — ^Tea 3 to 4 cups. Coffee moderate. Alcohol only 
rarely. 

Catamenia. — Regular, not painful. Scanty for two A'ears 
past. 

Present Illness. — About twenty-two months ago she noted 
that she was clumsy on her feet, but paid little attention to it. 
.•\bout this time she had a backache one night severe enough to 
keep her awake for part of the m'ght. The ne.\t morning her back 

* Presented May 6. 1921, as part of a series of eight e-terciscs at Pittsfield, 
M.iss., under the auspicc.s of the Hareard Medical School Courses for Grad- 
uates. The case of "epidural intraspinal tumor of two years' duration; 
operation: reco\-cry,’’ has been reported by Dr. W. E. Paul, Boston ^{cd. 
.and Surg. Jour., vol. clx.\v, Xo. 4. pp. 133, 134, July 27, 1916. 

• In Dr. Lord’s course for gradmitcs in Physical Diagnosis and Medical 
Practice at the Massachusetts General Hospital. 
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had ceased to trouble her, but tlie clumsiness was more apparent 
and the feet felt numb. Wlren walking she would stumble and 
fall and had difficulty in raising her feet over the curbing. She 
could put her left foot into verj'^ hot water and stick pins into 
it witliout any sensation. In the course of tire next two months 
tlie numbness had extended somewhat up tlie left leg. The 
right foot and leg were less affected tlian tlie left and the prick 
of a pin and temperature sense could be appreciated, but die 
leg was weak. 

During tlie succeeding nine liiontlis there was increasing 
stiffness of tlie legs and greater difficulty in getting about, 
especially in getting on and off cars. The numbness has extended 
until it now involves almost the entire left leg, but is confined 
to tlie region between the toes and the inner aspect of tlie leg 
on the right. 

About a year-ago she began to have an uncomfortable dull 
ache, lasting one day at a time and coming every few weeks in 
tlie upper lumbar region. She has had a sense of constriction 
about the abdomen. The feet and legs at times feel very hot, 
at otiier times i^ery cold, and tliere has been a sensation in the 
arclies of the feet as if she were standing on sometliing firm. 
The disability has slowly increased so tliat she is unable to do 
even light work because she can’t stand. Ordinarily she can 
get about by supporting herself on cliairs or tables, but she 
walks very stiffly. During excitement she can neitlier stand 
nor move the legs. 

For some months the bowels have been either loose or costive 
and she occasionally has an involuntary stool after the use of a 
cathartic. The urine is eitlier hard to start or comes too readily 
and is occasionally involuntary. No night urination. 

At times tlie feet have been slightly swollen at night. 

No pain other than that mentioned. No tenderness. Fair 
appetitie. Occasional sour stomacli. No gas or vomiting. 
No dyspnea, cough, or expectoration. No loss of weight or 
strengtli. 

Physical Examination. — Well developed. Obese. Skin and 
mucous membranes good color. Pupils: L. greater than R., reg- 
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ular outline, round, react to light and distance. Fundus: Opaque 
nerve-fibers o. u. Old changes in macular region o. d. Upper 
teeth false. Many lowers missing and some carious. Tongue not 
tremulous, protrudes in middle line. No lead line. No glands. 
Heart impulse palp, fifth space nipple line, 12 cm. to left of mid- 
stemum. Right and upper border o. k. Slow, regular, good 
quality. P- greater than A-. Soft systoKc murmur at apex. 
Pulses regular, good volume. Spine negative. Lungs negative. 
Abdomen full, soft, tjunpanitic. No masses. Liver, spleen, and 
kidneys not felt. No costovertebral tenderness. 

Slight varicosities of the veins of both legs. Very slight 
edema of the lower shins. 

The patient was first examined twenty months ago, and 
again eight montlis ago. The results of these and the present 
findings may be summarized as follows: 

Reflexes. — ^Biceps, triceps, and periosteoradials somewhat 
increased and equal. Abdominal reflex not obtained. Both 
knee and Achilles’ jerks exaggerated, the right knee-jerk being 
greater than the left. Ankle- and patellar clonus both sides, 
tlie ankle-clonus being greater on the right. Marked Babinski 
on the right. Left plantar reflex normal. Gordon and Oppen- 
heim reflexes variable, at times present on the right, absent on 
left. 

Sensation . — At the first examination the sense of touch was 
everjm’here unimpaired, but there was diminished pain and 
temperature sense tliroughout the left leg, tlie left thigh, and the 
left gluteal region. Eight months ago tliere was impairment of 
the sense of touch in both lower extremities and the tr unk as far 
upward as the lower borders of the thorax. At this time pain 
and temperature sense were disturbed over this entire area, 
but, contraiy' to tlie first obserrations, pain more markedly 
on tlie right than on die left, while the temperature sense was 
more disturbed on tlie left, as before. 

At present tlie sensor},' dissociation has progressed to marked 
impairment of toudi and almost complete loss of appredation 
of heat, cold and pain over botli lower extremities and the trunk 
as far upward as tlie nipples in front and the angles of tlie 
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scapulEB behind, sharply limited above. Joint and muscle 
sense lost in legs. No atrophy. No muscular twitchings. 
Tremor of extended fingers. Romberg present even with eyes 
open. Staggering spastic gait. Some impairment of motion 
of legs, the flexors and extensors of the right being weaker than 
those of the left leg. 

Blood-pressure 160 systolic, 85 diastolic. 

Temperature normal. Pulse 80. Respiration 20. Urine 
negative. Luetin test negative. 

Blood . — ^Wassermaim negative. Whites 7000. Hgb. 85 per 
cent. Neutrophils 69 per cent., lymphocytes 29 per cent., 
eosinophils 1 per cent., mast cells 1 per cent. Reds negative. 
Lumbar puncture (three investigations), clear fluid. Pressure 
ISO eight months ago and 210 mm. Hg. now. One to 8 cells, 
of which 60 per cent, were neutrophils and 40 per cent, lympho- 
cytes. Wassemann negative (three trials). Noguchi, Nonne, 
and alcohol test all positive. Lange’s colloidal gold chlorid test 
twenty-two months ago “pathologic, but negative for sj’philis,” 
eight months ago “syphiHs,” now “syphih’s or non-tuberculous 
inflammation.” 

a:-Ray of spine negative. 

DISCUSSION 

The first matter for consideration is whether there are any 
further data in the history which should be known, and in the 
replies a few have asked whether or not there are speech defects, 
nystagmus, or mental or wsual disturbance. Of these there 
were none. A statement regarding them should have appeared 
and their omission is a justifiable criticism. The present illness 
should also include an inquiry into the function of the cerebrum, 
cerebellum and cranial nerves, and at least a statement made 
regarding the presence or absence of any symptoms of intra- 
cranial disturbance. With these exceptions the history is to be 
commended as an adequate presentation of the progress of the 
illness. I have already dwelt on the importance of presenting 
the evolution of symptoms in diagnosis in general. In neurologic 
problems the evolution of symptoms is especially significant in. 
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processes starting as focal lesions of the brain and spinal cord 
in the progress of which the original site is masked by irritative, 
compressive, or destructive phenomena. Thus in focal lesions 
of the upper motor segment there may be initial localized muscu- 
lar contractions invoking one group of muscles and followed by 
the involvement of other groups, Viith finallj’’ a unilateral or 
general conxailsive seizure. Sensorj' phenomena may initiate or 
accompany the attack, and weakness of the muscle group first 
affected is likely ultimately to follow. Such a complex is spoken 
of as cortical or Jacksonian epilepsy. If the march of events 
is unheeded it is likely to result in failure in the localization of the 
process. 

Regarding the ph3-sical examination little comment is neces- 
sary. The opaque ner\’e-fibers in both ej^es are due to medul- 
lated nen'e-fibers in the retina, a congenital anomaly. Further 
details are desirable regarding the change in the macular region 
in the right eye. The neurologic examination maj’ be criti- 
cized as not sufficient!}’’ complete. A statement should have 
been included indicating that the function of each cranial nerve 
had been tested and questions asked and tests applied to deter- 
mine any exadence of disturbance in the cerebrum and cerebellum. 
The establishment of a disturbance v’ithin the cranial caxaty 
in this case might completely change the recommendations 
regarding treatment, and as the record stands we can only 
assume that intracranial disturbance is lacking. Some have 
asked for the electric reactions. They are of diagnostic value 
when there is a question between lower and upper motor segment 
paralysis. The reaction of degeneration in which there is no 
muscular response to faradic and a characteristic slow response 
to galvanic stimulation indicates a disturbance in the lower 
motor segment, but the absence of atrophy and the presence 
of tlie tendon reflexes are suffident to exclude lower motor 
segment paralysis here -nitlrout resort to electric tests. 

Passing to the question of differential diagnosis, let us con- 
sider this aspect of the case by discussing the diagnoses made. 
Twenty of forty physidans apparently regarded the condition 
as due to s}-philis. To be more spedfic: Six made a diagnosis 
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of tabes dorsalis, thus classif 3 dng the disturbance as a degenera- 
tive process aflfecting tlie sensory system and due to syphilis, 
3 made a diagnosis of cerebrospinal or spinal sypliilis, 6 of 
ataxic paraplegia for which antisyphilitic treatment was recom- 
mended, 2 of syringomyelia with similar advice as to treatment, 
2 of S 3 'pliilitic myelitis, and I of sypluhtic growth. TJiese are 
interesting conclusions and raise tlie question as to how far 
reliance can be placed on clinical and laboratory data in the 
exclusion of syphilis. 

Even the most obscure cerebrospinal syplulis usually presents 
suggestive clinical manifestations, such as pains which fail to 
conform to the usual type in other organic diseases, and fall 
mto the group of gastric, rectal, or other crises, nausea and 
vomiting out of proportion to the severit3'- of tlie pain, girdle 
sense, irritability, failure of memory, attacks of unconsciousness, 
disturbances of hearing or vision, difficulties vith urination, etc. 
Ph3’^sical examination is likely to show irregularit3'', inequality 
and rigidity of tlie pupils, abnormal reflexes, ataxia, Rom- 
berg, signs of aortic disease, atrophy of tlie testicle, per- 
forated nasal septum, or some otlier manifestation of late 
sypliilis. 

In this case there is no intimation of syphifls outside the 
central nervous system, but as the neurologic findings might 
be due to sypliilis it is desirable to consider tlie bearing of the 
laboratory findings on this diagnosis. It is not uncommon to 
find the Wassermann test negative on the blood and positive 
on the spinal fluid in cerebrospinal syphilis. In this case botli 
blood and spinal fluid are negative. Does this exclude sypliilis? 
A negative Wassermann test cannot be regarded as a reliable 
exclusion of late cerebrospinal s3q)hilis when the disease is inac- 
tive, and in certain cases of this type the Wassermann test 
becomes positive after antisyphilitic treatment. The negative 
test must be judged in connection witli other features of the case 
and no absolute rehance placed on it alone. Here we have 
objective clinical evidence of an actively progressive disease 
vdth increase of protein in tlie spinal fluid and negative Wasser- 
mann tests, and such a combination is an almost certain exclusion 
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of syplulis. If it were thought desirable an attempt might be 
made to provoke a positive test by the intravenous use of sal- 
varsan. We do not now use the luetin test. 

The large number of diagnoses of S3'philis in this case imply 
a lack of faith in the reliable exxlusion of syphilis by cUnical and 
laboratory’- means, and indicate a persistence of the feeling which 
prevailed before the laboratory^ diagnosis of sj’philis had reached 
its present stage of development, that antisyphilitic treatment 
should first be tried and found wanting in all obscure cerebro- 
spmal conditions before syphilis could be excluded. 

The cell count on the spinal fluid showed 8 cells, which is 
slightly high, regarding 5 as the upper limit of normal. Lange’s 
colloidal gold chlorid test has not proved satisfactory’- in our 
hands, and the contradictory’- exndence presented by' it in this 
case illustrates how uncertain it may’- be. 

The clinical picture is not inconsistent -uith tabes dorsalis in 
the clumsiness of the lower Extremities, but stiffness is out of 
accord -with involvement alone of the dorsal colimms of the cord 
and implies a disturbance of the anterolateral tracts as well. 
Combined lesions of the dorsal and anterolateral tracts are 
obser\'ed in taboparesis, but we do not e.xpect any- such degree 
of sensory impairment in either tabes or taboparesis, and the 
dissociation of sensory' perception serves to take the case out 
of this group entirely. 

Ten physicians regarded the condition as a disturbance of 
-the motor pathway as indicated by' the diagnosis of spastic 
paraplegia or lateral sclerosis. The clinical aspects of the patient 
under discussion bear no close resemblance to any' of the usual 
ty’pes of motor sy'stem disease commonly' classed xmder progres- 
she muscular atrophy'. The onset in the feet ratlier than the 
hands, the absence of atrophy', and the presence of sensory 
impairment take tire case out of tliis group. 

The diagnosis of ataxic paraplegia was made by 7 phy'sicians, 
6 of whom, as already’ noted, recommended antisy'philitic treat- 
ment. In ataxic paraplegia there is spastic paraplegia and 
alaria due to involvement of the lateral and dorsal columns. 

co-ordination is a prominent feature, but sensory impairment 
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is lacking and the sensory disturbances here make ataxic para- 
plegia an unlikely explanation of the symptoms. 

Three physicians made tlie diagnosis of multiple sclerosis, 
but tire absence of nystamnus, intention tremor and scanm'ng 
speech, and the presence of marked sensory disturbances are 
against this diagnosis. 

There is much to suggest syringomyelia, a diagnosis of wliich 
was made by 3 physicians, 2 of whom recommended antisyphilitic 
treatment. It is the only condition thus far discussed with 
which the given combination of sensory and motor impairment 
is almost wholly compatible. The dissociation of sensory 
perception with lack of impairment of touch and loss of pain 
and temperature sense, and the spastic condition in the legs 
are in accord with a degenerative process, such as a gliosis 
affecting the neighborhood of the central canal, the pathways 
for pain and temperature in the peri-epend 3 mal gray matter 
and the pyramidal tracts. Muscular atrophy and trophic 
disturbances common to syringomyelia are lacking and the 
sharp limitations of the sensory impairment above at the level 
of the nipples and the angles of the scapula are against tliis 
diagnosis. Syringomyelia cannot, however, be excluded. 

With these considerations out of the way let us analyze tlie 
evidence more closely to determine what justifiable conclusions 
can be drawn. It is clear from the clumsiness on walking, 
tendency to stumble and fall, di65culty in raising the feet, 
increasing stiffness of the legs, exaggerated deep leg reflexes and 
ankle- and patellar clonus, that there is involvement of the 
pyramidal tracts in the cord. The greater ankle-clonus on the 
right, the Babinski only on the right, and the greater weakness 
of the flexion and extension of the right leg suggest that the right 
side of the cord is more involved than the left. The diffuse or 
focal character of the lesion can hardly be determined from the 
motor symptoms. The slight increase in the deep reflexes of the 
arms suggests some motor involvement as high as the lower 
cer^dcal region, and the inequality of the pupils, perhaps due to 
interference with the ciliospinal center in the lower cervical 
region, offers some confirmation of as high a level of cord dis- 
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turbance as this. But important e\’idence is presented by the 
evolution of the sensor^’- impairment, and it is fortunate that 
it is possible to follow it through the earlier stages of dissociation 
of sensoiy perception. Evidently’’ almost at the onset of the 
iUness there was a loss of thermic and pain sense affecting the 
left leg more markedly than the right, while at this time tactile 
sense was everj-As-here unimpaired. As the illness proceeded, 
however, the disturbance progressed through a stage of dissocia- 
tion of sensory perception to almost complete loss of all sensor}' 
impressions, to as far upward as the nipples in front and the 
angles of the scapulae behind. These are most significant 
features, and indicate that the disturbance began as a unilateral 
or prevailingly unilateral lesion of the cord. Owing to the 
conduction of the afferent paths in the opposite side of the cord 
in man the initial sensoi}’^ disturbance in the left leg is to be 
ascribed to a lesion in tlie right side of the cord, thus confirm- 
ing the suggestion from the motor mam'festations of a right- 
sided lesion. The sharp limitation of the sensory impairment 
at tlie level of the nipples and angles of the scapulce indicates 
a disturbance in the cord as high as the fourtir or fifth thoracic 
segment. 

WHiat may be the nature of the disturbance? The slow 
progress and character of the s}'mptoms suggest a compression 
myelitis of the cord. Of the various possibilities, anemA'sm, 
fracture, and caries of the spine are unlikely from the negative 
.r-ray c.\amination. S}'philis may be e.xcluded by the physical 
examination and special tests. Such parasites as echinococcus 
and c}'sticercus are unlikely in this part of tlie world. The 
ecliinococcus fixation test may be of assistance in excluding the 
former. Hemorrhage into the cord is usually of traumatic 
origin and there is no histor}- of trauma. It is not to be enter- 
tained as an explanation here because of the progressive char- 
acter of tlie s}-mptoms. Hemorrhage is rapidly fatal or followed 
by complete or partial recover}-, and persistence of some residual 
palsy. 

A slowly growing tumor is the most likely e.\planation of 
the s}'mptom5. but we cannot determine its nature. There is 
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no suggestion of a primary malignant growtli to winch a spinal 
tumor might be secondary, and a tumor primary in the cord 
or meninges may be tire explanation. Such a tumor may be 
tuberculoma, sarcoma, fibroma, lipoma, psammoma, m3c^oma, 
neuroma, etc. 

Can the differentiation be made between a medullary and a 
meningeal growth? As already noted, a gliomatous growth 
about the central canal of tlie cord cannot be excluded, though 
the clinical picture is not wholly consistent mth syringomyelia. 
Extradural or intradural growths of meningeal origin commonly 
cause pain which is an early persistent and troublesome feature, 
while intramedullary tumors are likely to be painless in the 
early part of their course and until enlargement causes pressure 
on tlie sensory nerve roots. Pain is not a troublesome feature 
here, and the suggestion is, therefore, tliat if tumor is present 
it is intramedullary. Inasmuch, however, as extramedullary 
tumors are not infrequently painless no certain conclusions can 
be drawn. If an intramedullary growth is present is it diffuse 
and infiltrating or focal? Unfortunately, no evidence bearing on 
this question can be obtained. It is, of course, an important 
matter, however, from the point of view of possible relief by 
operation. 

Five physicians made a diagnosis of spinal tumor and 2 
of the 5 recommended operation. Regarding operation, it may 
be said that it offers the only prospect of relief from an illness 
the persistent progress of which seems to lead only to complete 
incapacity. In our lack of certainty as to the exact nature 
of the underlying pathology it can be proposed only as an explora- 
tory laminectomy, with the hope, however, that some remediable 
lesion may be found. 

Will the removal of spinous processes and laminas for the 
purpose of the exploration weaken the spine and thus lead to 
disability? Not to any considerable degree. 

Assuming the successful removal of a tumor, what chance 
is there that the patient will recover from the degenerative 
changes already present in the cord? 

It would seem almost too much to expect that the patient 
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could completely recover from sucli severe injuries to the cord 
developing over the course of two years. The outlook depends 
somewhat on the stage of the disease at the time of operation. 
If removal is successfully accomplished during the period of 
Brown-Sequard complex while there is dissociation of sensory 
perception and spastic paralysis the result is naturall}' better 
than when a later stage of flaccid paralj’sis is reached. 

The clinical diagnosis may be made as follows: 

(1) Tumor of the cord (medullary)? 

(2) SjTingomj'eha? 

The patient accepted the chance of operative relief. Dr. 
W. J. IMLxter removed the third, fourth, fifth, and sixth dorsal 
spines and the fourth, fifth, and sixth laminEe. A tumor irregu- 
larly lobulated, 4 b)' 2 cm., was found at the level of the fifth 
dorsal vertebra, protruding posteriorly and l 3 ’ing transversely. 
It was free except at the point of exit of the fifth right dorsal 
root, the dural sheath in this region probably representing the 
site of origin of the tumor. The earlj’- manifestations of right- 
sided cord lesion are thus to be e.xplained. When the attach- 
ment at the point of e.xit of the fifth nerx'e was cut the tumor 
was removed, with the escape of considerable spinal fluid. 
Examination by Dr. Wright showed it to be a fibrosarcoma. 
The subsequent course has been most successful. At the end 
of eight weeks the reflexes were still active, but Babinski and 
ankle-clonus had disappeared, while motion and sensation were 
practicallx’- normal. She has remained perfectlj'- well, resmned 
her work as a laundress, and -writes eight years after the opera- 
tion: “I have worked ever since I left the hospital and have 
never j-et even a backache. WTien I think of the condition I 
was in at the hospital I feel that I am now someone else.” That 
no weakness of the spine has followed the removal of the laminE 
max’ be indicated not onlj’.bj’ her capacity to work as a laundress, 
but from the fact that she has also taken up fancj’ dancing! 
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P. A., a laborer, thirty-nine, single, was admitted August 
12, 1895. His fatlier died of unknown cause, liis mother was 
alive and well. He was unable to recall any previous illness. 
Three days before entrance he developed dyspnea, cough mtli 
scanty expectoration, and pain in tire left side. The right leg 
was larger tlian the left. The venereal history was negative. 
The appetite was poor, the sleep disturbed. The pulse was 
regular, of good strength and volume. The right border of the 
heart was at tlie midscapular line. 

Lungs; Left, dulness from apex to spine of scapula, below, 
flatness with bronchial breatliing, increased voice sounds, and 
numerous fine crackling rides. Tactile fremitus was dimim'shed. 
In the right back at base over an area the size of tlie palm of 
tlie hand tliere were some fine crackling rides. Flatness over 
left front with the vocal sounds and fremitus absent. Occasional 
fine crackling rales. 

Liver: No increase. Spleen: No increase. Abdomen: 
Tympanitic, not tender. Extremities; Right calf 17} inches in 
circumference; left, 12 inches. Patellar and plantar reflexes 
normal, 

August 14th: Aspiration in ninth interspace outside of angle 
of scapula. Fluid bloody in color, 21 ounces. No increase in 
respiration or discomfort after aspiration. Aspiration fluid; 
specific gravity 1017, albumin } per cent. 

August 18th: Pain in chest slight. Sleep very poor. Appe- 
tite fair. Bowels loose (two to three dejecta). Feels about tlie 
same. 

August 22d: On 19tli, needle insertion in left chest, axillary 
line, and 24 ounces of clear reddish fluid aspirated. Slept very 
little; appetite fair; bowels regular. Temperature 100° to 101° F. 

August 26th; Dull just above angle of scapula. Flat below. 
Fremitus increased since entrance. Apex-beat 2 inches inside 
nipple line. Remained in bed, was comfortable, but slept 
poorly. Left back dull to angle of scapula, flat below, rvith 
slightly diminished fremitus at the extreme base. Medium 
moist rales heard tJiroughout, more at base. Expiration at left 
apex prolonged and higher pitched than at right. No riles 
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heard at extreme apex. Left front very dull to first interspace, 
with marked bronchial breathing and an occasional moist rale 
and increased voice sounds. Below, flatness with diminished 
respirator}' murmur, but no rales. Fremitus very faintly present 
above, absent below. 

August 27th: General condition improved. Temperature 
lower. Resonance in back good to extreme base and out to pos- 
terior axillary line. Slept fairly well. Bowels now regular. Slight 
soreness across chest from pre-\-ious vomiting. No pain in abdo- 
men. Physical examination otherwise negative as at entrance. 
Breath sounds normal. In front at posterior axillary line there was 
flatness from bottom up as high as fourth rib and dulness above. 
In back flatness tliroughout. In upper axillary region faint 
breathing and rMes. Below, diminished breathing. Under 
cla\ncle fine rales unth marked diminution in breath sounds. 
Over whole left front almost absent breathing. 

After aspiration there was no material change in the chest 
signs. Naturally, with the withdrawal of such a small amoimt 
of fluid, the signs would be little affected. Although the enlarge- 
ment of the right calf rvas noted in the physical examination at 
entrance, it had not attracted the attention of my \isiting 
physician, and it was not vmtil the patient had been several 
days in the hospital that I examined the leg more carefully 
and discovered a painless tumor 3 to 4 inches below the head 
of the tibia. The tumor was hard and non-fluctuant and had a 
length of 7 inches. In my ignorance I had at first supposed 
that the enlargement of the leg was due to circulator}' inter- 
ference, but I had not e.xplained how. My ^^siting physician 
ver}’ quickly told me that the tumor was probably the focus 
and the lung condition a metastasis, and in this opinion he was 
right. A spedmen was removed from the tumor, and the 
pathologist reported Biat it showed only normal muscular tissue. 
Although the indsion was made V. inches deep, it apparently 
did not reach the tumor, and in a few days another spedmen 
was taken. The examination by Dr. Coundlman showed a 
spindlc-ccll sarcoma. On questioning the patient again he 
stated that he had noticed a gradual change in the right leg 
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for about a year. The patient was in the hospital forty-eight 
days, during whicli time he lost in weight and strength. The 
final diagnosis was: Sarcoma of leg with metastasis of lung. 
Thus I learned a lesson in lustory taking and physical examina- 
tion which has been of value to me since. 

Case II. — ^Woman fifty-eight years of age, a housekeeper by 
•occupation, who entered, tlie hospital in 1916 when fifty-four 
years old because of a tumor which she had noticed for eight 
months at the base of the left breast. There was intermittent 
and shooting pain which she considered to be due to rheumatism 
until she consulted a physician, who discovered the tumor and 
advised removal. Her past liistory was negative; the meno- 
pause had occurred at fifty. The family history was unimportant. 
The physical examination showed normal heart, lungs, and 
abdomen. There was a firm, painless, freely movable mass 
in the left breast with marked retraction of the nipple. A 
tentative diagnosis of carcinoma was made, operation advised, 
and performed. All the tissues of the chest wall were removed 
to the intercostal muscles with a complete dissection of the 
axilla. SLx days after the operation there was elevation of 
pulse and temperature, and in the base of the right lung there 
was bronchovesicular breathing with dulness and increased 
tactile fremitus. In six days the lung had cleared and seventeen 
days after operation the patient was discharged in a satisfactory 
■condition to the Out-patient Department. We might digress 
here to state that the lung signs without the active appearances 
•of an acute pneumonia were probably due to a small pulmonary 
infarction often spoken of as a postoperative or ether-pneumonia. 

I have seen this condition many times in civil, hospital, and 
military practice. It begins like an acute pneumonia, but in 
twenty-four to thirty-six hours we have only the signs of pulmo- 
nary consolidation, the general aspect of the patient being 
normal. She continued in good health until March, 1920, 
when she entered the hospital again, complaining of cough and 
shortness of breath. Three weeks before she had “caught cold,” 
and after using some cough mixture she improved, but noticed 
that there was dyspnea, and orthopnea which was slightly 
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relieved when hong on the left side. She was fairlj* well devel- 
oped and nourished, but showed some loss of weight. There 
were no palpable glands or abnormal pulsations. The left 
lung was flat from the fourth rib to the base with absent tactile 
fremitus and breath sounds. The right lung was normal and 
the right border of. the heart was 6 cm. from the midstemal line. 
The scar in the left chest was not inflamed. Three da}'5 later 
the right border of the heart was 8 cm. from midstemixm. A 
needle inserted in the seventh interspace withdrew 2 liters of 
bloody fluid, and eight days later an additional liter was obtained. 
No growth was obtained from the fluid. After seven days she 
was again tapped, remo^ing 1320 c.c. of bloody fluid. As much 
fluid was withdrar\'n as possible to see if radiographs would 
disclose a carcinomatous mass in the lung, but in this we were 
unsuccessful. After the second tapping the right border of the 
heart moved back to 4 cm. from midstemum, no fluid appeared 
to be accumulating, the patient looked and felt so well that she 
was anxious to return home. 

She was re-admitted in a month complaining of pain and 
shortness of breath. The physical signs were the same as at the 
pre^•ious e.xamination. -4$ soon as 2 liters of hemorrhagic 
fluid were removed her sjTnptoms were relieved. Twentx* days 
later 2 liters more were aspirated and again in ten days 1-i liters. 
During this xdsit pain in the left shoulder and axilla was a marked 
symptom, generall}’ reh'eved by aspiration. If you could have 
seen the patient at that time you would not have suspected 
from her appearance the presence of malignant disease, as she 
was fairly well nourished and of good normal color. 

She re-entered in July, 1920 in good general condition. On 
the 7th IJ liters of hemorrhagic fluid removed, on the 16th 
11 liters of chocolate-colored fluid, and on the 20th 2i liters 
of dark red fluid. She was discharged on the 22d at her own 
request. After discharge she felt well for a week, when dyspnea, 
cough, and pain returned, so she was admitted on Julv 31st. 
During this \-isit a liter of chocolate-colored fluid was with- 
drawn. She was again in the hospital from September 3d 
to the Sth for aspiration. From then until December 2d. 
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when she entered again, she was fairly comfortable until a week 
before entrance, when her pain, dyspnea, and cough returned. 
At this time a small firm irregular mass about the size of a walnut 
was found at the left Ludwig angle. During this stay of twenty- 



Fig. 200. — Case II. Showing scar of breast operation and secondary growth 
in ribs and sternum. 

one days only 44 ounces of fluid were obtained. The patient 
entered the hospital for the last time on February 7, 1921. 
The mass steadily increased in size and the emaciation became 
more marked. About every two weeks 1 to I 5 liters of fluid 
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were withdrawn. The temperature was normal tliroughout, 
the pulse averaged 100, and the respiration 25. The red count 
was 4,210,000, the white count 8000, and the blood-pressure 
100/70. After seven weeks the course had been gradually 



rig. 201. — Cafe II. Showing front view. Note emaciation of arm and neck. 


downward, tlie pulse becoming more feeble, tlie reds 3,800,000, 
the cache.via and emaciation increasing. The patient died 
-April 17. 1921. retaining consciousness until tlie end. A partial 
autopsy was obtained (Dr. B. C. Shackford). At the second 
left costochondral Junction there was a hard nodule, tlie size 
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of a hen’s egg, in the center of which was a small granulating 
ulcer about the size of a dime. The nodule was adherent to 





Fig. 202. — Case II. Dense shadow of left chest. Heart displaced to 
right. Fluid and greatly thichened pleura. Lung shrunken to one-fourth 
normal size. Very little change in picture after aspiration. Diagnosis made 
on historj' and fluid. 

the underl3dng ribs and intercostal "tissues which were thickened. 
Sections through the nodule revealed a finely granular, white 



MALIGXAXT DISEASE OF THE LHJCGS iSlQ 

surface. Peritoneal ca'vity not remarkable. Pleural ca^^ties: 
Right contained 500 c.c. of thin bloody fluid. Dense fibrous 
adhesions bound the lung to the diaphragm and united the two 
layers of the pleura along the root of the lung. Left contained 
about 800 c.c. of bloody fluid. The pleura was greatly thickened, 
shaggy', and adherent to the ribs in tlie region about the apex 
and about the nodule alreadj"^ described. The diaphragmatic 
pleura contained several firm white nodules, about 2 cm. in 
diameter; several smaller nodules were found scattered through- 
out the costal and ^dsceral pleura; there they were obscured bj' 
the presence of fibrin and fibrous tags. Lungs: Right was 
negative except for a firm thickening of the pleura at the base, 
posteriorly. Left was collapsed about the tubes, each lobe 
was about the size of the fist, and held doT^m by fibrous and 
fibrinous adhesions. Section showed a gray surface with 
thickened pleura. The lung did not crepitate. The peri- 
cardial ca\’it3' contained about 100 c.c. of thin blood-tinged 
fluid. The pericardium was thickened and nodular and adherent 
to the pleura, especially on the left. The gastro-intestinal tract 
was negative. The liver was not remarkable except for a firm, 
3’ellon-ish nodule, the size of a pea, near the diaphragmatic 
surface. There were no masses in the kidneys. The chief 
anatomic diagnosis was metastatic carcinoma of the left pleura, 
chest wall, pericardium, and liver, secondarj^ to carcinoma of the 
left breast. 

Case m. — Female sixty j’ears old. Except for an occasional 
attack of bronchitis the patient has always been well and ^•igor- 
ous. but recently has been tired bj- the constant care of an 
invalid mother and her exertions in Red Cross work. Her 
famiK' lustorj’ was excellent. She was seen in December. 1919 
in consultation nitli Dr. H. L. Houghton, to whom I am indebted 
for careful notes. About sLx months before she noticed a gradual 
loss of 20 pounds in weight and slight dj'spnea on exertion. 
One month before there was breathlessness on climbing stairs. 
There had been some cough without temperature and her pulse, 
morning and afternoon, was 104° F. There were no hemor- 
rhoids and no vaginal bleeding since the menopause, five vears 
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before. There was no pain in joints or muscles. The appetite 
was poor, but digestion good. The bowels moved readily with 
the occasional assistance of a mild cathartic. On ph 3 ^sical 
examination I formd a cheerful looking woman, well developed 
and fairly well nourished, slightly cyanosed and dyspneic, 
sitting up in bed. The pulse was 104, of fairly good strength 
and volume. The throat and teeth were normal. There were 
no cervical, axillary, or inguinal glands. The breasts were 



Fig. 203. — Case III. Shows the right chest filled nearly full with fluid, 
displacing heart to the left. There are several dense shadows just out from 
the hilus of the left lung. 


normal without masses, retracted nipples, or discharge. The 
heart was normal in position and size with only a slight systolic 
murmur in the mitral area. There was extreme dulness above 
the spine of the right scapula with almost absent breath sounds 
and little change in the spoken voice. In front there was no 
change in physical signs except moderate dulness. At the 
right base there was flatness with absent breath, voice sounds, 
and tactile fremitus. Just before my first %dsit and again four 
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daA-s after. Dr. Houghton removed li pints of serous fluid at 
each aspiration, thereby lessening the hoarseness, dj’spnea, 
irritating cough, and dysphagia. Immediately after the second 
aspiration an a:-ray plate vas taken b}’ Dr. L. B. Jlorrison. 
The limg vas not tied dowm and no mass was seen. Dr. Morrison 
reported as follows: “Plates taken of the chest in the upright 
and supine positions. Some of the fluid has been withdrawn 



Fig. 204. — Case III. Taken a few days later folloi\'ing thoracentesis; 
shoi\-s still a small amount of fluid at the base of the right lung with pneu- 
mothorax and with an irregularly colIap>sed right lung. The heart shadow 
has changed its position somewhat. Plates TCre taken with a portable 
machine. 


and there is now a hydropneumothorax, the lung is practically 
collapsed. its upper portion is opposite the fifth rib posteriori}’, 
and extends out to the midclavicular line. On account of the 
collapsed state of the lung I am unable to determine any definite 
c\-idence in relation to the character of the lesion in the luns 
itself.” Before the first aspiration Dr. Morrison made stereo- 
scopic plates of the chest. 
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On January 10th I saw the patient again. During the 
prewous three days tire appetite was noticeably poorer and the 
general weakness greater. Her almost unproductive cougliing 
attacks were preceded by sweating. At times small amounts 
of sputum were raised, but the examinations were negative for 
tubercle bacilli. She complained of a sense of fulness in the 
neck just above the clawcle, but no mass was palpable. There 
was hyperresonance from the right clavicle to the fourtli space 
extending into the axilla; inspiration had a sonorous amphoric 
quality and the spoken voice a bell-like tone. The signs of 
pneumothorax were present, confirming the a;-ray picture of a 
few days earlier. In the back over this area the note was dull, 
mth little change in the distant voice and breath sounds. On 
forced inspiration air could then be heard down to the angle 
of the right scapula. At the base below the angle the note 
and other signs were those of pleural effusion. The pneumo- 
thorax if due to aspiration would not have persisted for two 
weeks, and would have been, as it generally is, at the site of 
exploration. It was, of course, caused by the breaking dmvn 
of the neoplasm at the hilus. Three weeks later a specialist 
in tuberculosis saw her with us at this time, and agreed tliat it 
was mah'gnant disease, probably carcinoma of the lung. The 
absence of tubercle bacilli after repeated examinations, the 
afebrile course, the radiographs, and the age of the patient 
were all against tuberculosis. He made what seemed to me an 
untenable premise in stating that had the patient been under 
forty-five, tuberculosis could have been less easily ruled out. 
To be sure, tuberculosis is a disease of the earlier decades, yet 
even those of us who do not deal exclusively with tuberculous 
patients see it often enough in the elderly to make it a sub- 
stantial element in differential diagnosis. Two years ago a 
man of sixty-five years entered my service ivith diarrhea, emaaa- 
tion, and weakness. Just within reach of the examining finger 
was a constricting ring in tire rectum, which on examination by 
several competent surgeons was pronounced carcinoma. He 
had a few scattered crepitant rales, but the radiographs and 
slight sputum were negative. As he progressed to euthanasia 
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the ring became more dense and the opening smaller, but at 
autops}' he was found to have a tuberculous stricture. 

Case ni died two weeks after this last consultation without 
developing any new signs. Unfortunateh', an autops}' was not 
obtained, but by elimination the diagnosis of primaiy* malignant 
disease of the limg was made. Several examinations of the 
sputum failed to show the tubercle bacillus. The pleural fluid 
was examined three times. It was not hemorrhagic at first, 
as is often the case in malignant disease, but the second speci- 
men was, and contained organisms due to the pneumothorax. 
The other specimens did not show a growth. 

The laboratory’’ examinations of the fluid were as follows: 


Pleural Fluid. 


December 19th: 

Specific gravity 1.020 

Albumin 1.26 per cent, by weight 

Cultures Negative 

Endothelial cells 60 per cent. 

Lymphoc>-tes 29 per cent. 

Eosinophils 1 per cent. 

Neutrophils Occasional 

Blood disks present. 

No clot. 

December 30th: 


Color 

. . . Red 

Specific gravity 

. .. 1.019 

.Albumin 

. .. 1.1 per cent, by weight 

Cultures 

Sediment: 

. . . Bacilli 

L\Tnphocy tes . . . . 

... 40 per cent. 

Endothelials 

. . . 20 per cent. 

Eosinophils . . . . 

... 40 per cent. 

Blood 

. . . -Abundant 


January I7th: 


Specific gra\-ity 

.... 1.020 

.Albumin 

IS gm. per liter. 

Cultures 

. . . . Negatiw 

Red blood disks 

.... Numerous 

L\Tnphocvtes 

. . . . 65 per cent. 

Eosinophils 

. . . . 17 per cent. 

Endothelials 

... IS per cent. 
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The white count on two occasions by different examiners 
was 11,000, lymphocytes 17 per cent., and red cells 4,500,000. 
The urine showed only a slight interstitial nephritis. Every 
possible focus was investigated, as the nose, throat, tongue, 
breasts, digestive tract, uterus, kidneys, and rectum, witliout 
finding signs or symptoms. On physical examination over the 
area already described (just below the spine of the right scapula) 
there was a flat note and other signs similar to those of pleural 
effusion which persisted after aspiration. In addition to the 
flat note there was a boardlike resistance. This striking resistance 
with almost absent signs on ausculation have always seemed to 
me highly suggestive of neoplasm. I have been struck by its 
presence in every case I have seen. 

The diagnosis was primary carcinoma of the lung. 

Case rV . — A widow, age sixty-nine years, seen once in con- 
sultation with Dr. H. E. Faulkner, of Keene, N. H. The patient 
stated positively that she had always been well with the excep- 
tion of whooping-cough one year before. The duration of her 
present illness at the time I saw her had been two months. 
She looked fairly well and said that she sometimes lost as much 
as 10 pounds in hot weather, but during July and August her 
loss had been only 3 pounds. She ate well, witli a good appetite. 
Her sleep was rmdisturbed and her only discomforts were moder- 
ate dyspnea and pain in the left side. In view of the intense 
flatness of the left chest with the absence everywhere of breath 
and voice sounds it seemed probable that she had either tuber- 
culosis or malignant disease with effusion. Because of several 
negative sputum examinations, normal temperature, and the 
patient’s age, tuberculosis seemed less likely than malignancy. 
She died three weeks later and at the autopsy by Dr. 0. H. 
Hubbard the left pleural caAoty contained about 3 pints of 
fluid, the lung was small and firm, \vithout crepitation. Large 
adhesions at the apex were so firm that the pleura was tom 
from the chest wall when an attempt was made to break them. 
Smaller and less firm adhesions were found between the lower 
lobe and the diaphragm. The lung tissue was pale gray except 
the lower lobe, which was mottled, red, and gray. A hard 
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firm mass, the size of an English nralnut, at the root of the 
left lung surrounding the bronchus. On histologic examination 
the mass was foimd to be carcinoma. The right lung was 
emphysematous. No masses were found in any of the other 
organs. The anatomic diagnosis was primarj’’ carcinoma of the 
lung. 

Case V. — ^J. B., a laborer, forty-seven years old, entered the 
hospital Februarj' 3, 1921, haxdng been under the care of a 
competent surgeon, who was in doubt about the diagnosis, 
but thought the patient probably had a gastric carcinoma 
and sent him to the hospital for a bismuth series. His family 
history’ was negative; there had never been anj”- tuberculosis 
or cancer, and the patient had not been exposed to tuberculosis 
by immediate contact. He claimed that he had never known 
an hour of illness until the beginning of the present sickness 
last October. He began with pain in the lumbar region and 
nocturia, but at entrance the latter only persisted. He had a 
sense of fulness and distress in the epigastrium immediately 
after meals, nith eructations and intense nausea, but without 
vomiting. His appetite was good, he enjoyed food, but ate 
ver}’’ little because of the distressing sjTnptoms. At this time 
he developed a cough which had persisted, nith large quantities 
of thin white sputum. The temperature before entrance and 
during his residence in tlie hospital was alwaj's normal. With 
his progressive emaciation, cough, and weakness he had never 
had night-sweats. The pulse had ranged between 90 and 110. 
The examination disclosed a well-developed emaciated man, 
slightly cj’anotic and dj'spneic. The loss of weight was striking. 
The general examination was largely negative as to throat, 
mouth, teetli, tongue, glands, or pulsations. The heart was not 
remarkable. The resonance throughout tlie lungs was generally 
poor, and in tlie base tliere was flatness, with boardlike resistance 
and absent auscultatorj- sounds. A radiograph taken two days 
after entrance showed consolidation of the right and left bases 
with thickened interlobular septum on the right. There was a 
little fluid in botli bases. Two bismuth series were done, with 
negative results. The liver was not enlarged and there were 
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no abdominal masses. The bowels could be moved readily 
with cathartics. The rectal examination was negative; prostate 



Fig. 205. — Case V. Plate taken about two and a half months before 
death. Fluid at both bases. Both lungs iiirdtratcd with tumors from size 
of a pea to a hen’s egg. 


not enlarged. The bones and muscles were negative. I was 
not sure of tlie diagnosis in this case, but I would like to discuss 
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the differential points. iSIy house phj'sidan felt that it was 
fibroid phthisis, but the patient was perfectl}' well until five 
months ago. I know this not only from his statement, but 
his physician’s, who had known him for ten years. He was 
well, without cough or dyspnea, and able to perform laborious 
work. The patient died two months after leaving the hospital, 
and an autopsy was performed on April 26 th bj* Dr. King, of the 
Boston Cit}' Hospital. Both pleural ca^•itie3 contained about a 
liter of bloody fluid. The lungs were infiltrated with main* 
firm gray nodules varjing in size from a pea to a hen’s egg. 
The peritoneal caATty contained about 2 liters of bloody fluid, 
rsith several masses on the mesentery' similar to those in the 
lungs. The right kidne)’’ was irregularh' enlarged to about four 
times the normal and contained several firm masses. There 
was a firm tumor about tlie head of the pancreas. 

Anatomic diagnosis; Carcinoma of the kidney witli meta- 
static carcinoma of tire lungs. 

The kidney had not been felt while the patient was in the 
hospital, and the negative e.xamination of all other possible 
sites might have given tliis case a clinical classification of primarj’' 
carcinoma of the lung. 

Symptomatology. — ^The onset is very gradual and tire general 
appearance may not in any way suggest the seriousness of the 
condition. Cases II, III, and IV did not appear ill; the color 
and nutrition were good. Case II was under our care for eight 
months before the cachexia of malignancy began to appear. 
Case HI lost very little in weight, and aside from a moderate 
cyanosis maintained a fairly healthy appearance almost to the 
end. Case IV came to my office from another state, and seemed 
in fairly good general condition, although she died about a 
montli later. The pressure symptoms vary greatly, dependent 
on the position, size, and rapidity of growth. Tumors within 
the lung cause less pressure symptoms tlian those at the hilus, 
and tliose of the latter site much less and more slowly than 
growths of the mediastinum. In our cases the local symptoms 
were dyspnea, cough, distress from pressure, and pain. 

Dyspnea— This symptom is the first, most constant, and 
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most progressive. It is the one which brings the patient to the 
physician. The dyspnea was lessened verj'' materially in 3 
of our cases by aspiration, and while never entirely absent, it 
gradually returned with the fluid. Orthopnea was absent to 
the end in 3 cases. Cough and pain: Cough was present in 
every case, but it varied greatly. Pain was an infrequent 
symptom. Case II was almost free from cough during her 
entire illness, yet at autopsy the pleura was tremendously 
thickened, firmly adherent to the chest wall and the diaphragm, 
and the left lung gray and compressed to the size of a man’s 
fist. Notwithstanding the marked pleural involvement pain 
was generally absent. Whenever she complained of pain, 
never severe or enough to prevent sleep, it was relieved by 
aspiration, after which she would be comfortable until two dr 
three days before the next tap. 

Case IV had much the same pleural involvement,' coughed 
moderately, but had considerable pain. Case III, TOth a growth 
at the hilus, had a dry, “brassy,” irritating cough with very 
slight sputum. Pain was very moderate and relieved by aspira- 
tion. Case V had considerable cough, especially in the morning, 
raising moderate amounts of thin mucoid sputum. Case I 
had dyspnea, cough, scanty sputum, and pain in the left side, 
but as soon as the pleural fluid was removed the pain and cough 
became inconsiderable factors. 

General symptoms: Although one would expect the same 
early general weakness, emaciation, and cachexia of other sites 
of malignancy it is remarkable how long these symptoms may 
be delayed. Four of our cases maintained an appearance of 
reasonably good health almost to the end. The fifth case had 
marked progressive weakness and emaciation from the beginning 
of his local S 3 miptoms. The pallor and loss of weight in my 
experience have never been so great as in mah'gnant disease of 
the stomach because food is well borne for some time after the 
local symptoms have declared themselves. Of course, there 
are the cases where constitutional symptoms antedate the local, 
particularly in deep-seated primary growths. 

Diagnosis. — In secondary cases vrith a known focus of 
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malignanc}' the diagnosis is fairlj* simple if one has the possibilily 
of 7i!elaslasis in mind. If a focus outside of the lung cannot be 
found the diagnosis naturally is as difficult as in primar}- malig- 
nant disease of the lung. Involvement of the mediastinmn 
generall}' gives earlier and more striking local signs due to 
interference rrith the circulation, as in lymphoblastoma and less 
frequently in aneurj'sm. After aspiration the a;-ray may show 
the tumor, but it is not always helpful, especiallj- with small 
primar}' growths. After aspiration, the persistence of an area 
of extreme dnhiess, seith diminished tactile fremitus and nearly 
absent breath sounds above the area where the fluid was, has been 
a helpful sign to me. If the fluid is hemorrhagic it is veiy sug- 
gestive of malignanc}'. If there is persistent pleuris}’’, generally 
n-ith constantly recurring fluid, especially in an elderly person, 
it usually means mab'gnancy. A search for particles of the 
tumor in the pleural e.vudate or sputiun has never rendered 
satisfactoiy- results in our hands. If tuberculosis is present, 
thorough and repeated e.xaminations of sputum nill usually 
disclose the tubercle badllus. In our cases the temperature 
has been practically normal throughout. The white count 
has alwaj’s been liigher than is usual in tuberculosis, an average 
of 2.000. 

Cirrhosis of the lung is essentiall}' chronic and e.xtends 
over a period of years. There was no histor}’- of a predisposing 
pulmonarj' origin. The condition is generally unilateral, and 
in a patient as ill as J. B, tubercle bacilli would usually appear 
in tlie lung, but none have been found after repeated examina- 
tions. The amount of sputum was much smaller than I have 
usually seen in fibroid phtlusis. In addition, the heart was not 
enlarged as it always is in this condition. 

Sj-philis of the lung is verx' rare. Osier found only 12 cases 
in 2800 postmortems at the Johns Hopkins Hospital, and in 8 
of diese cases tlie lesions were in congenital sj-pliilis. There 
was no c\'idence of sj'philis elsewhere and the Wassermann 
reaction was negative. Mallor\- does not mention it in his book, 
and Dclafield and Prudden refer to it, speaking briefly of tlie 
cases of congenital si.'philis. 



1830 


WILLIAM H. ROBEY 


Cases of primary carcinoma of tlie lungs are so uncommon 
that TOtliout postmortem confirmation the diagnosis is offered 
with considerable trepidation. This disease is generally secondary 
to some focus which may or may not be discovered during 
life, but Adler collected 374 cases of primary carcinoma and 
90 of primary sarcoma of the lung. Sailer and Torrey gatliered 
statistics shoiving 130 primary carcinomata of tlie lung in 87,451 
autopsies. Sarcoma of tlie lung is mucli less common; Passler 
found among 1000 cases of malignant disease 16 cases of primary 
carcinoma and 4 of primary sarcoma. At the Boston City 
Hospital in 27,135 medical patients there were 14 cases of 
primary carcinoma and 2 with sarcoma; 10 with secondary 
■carcinoma and 2 ivith sarcoma. In the secondary carcinomata 
tlie locus was 5 breast, and 1 each from uterus, kidney, pylorus, 
intestine, and ovary. In secondary sarcoma 1 from intestine 
and 1 from kidney. 

When I was house physician in this hospital I showed my 
visiting physician what I considered a primary carcinoma of 
the liver, but he informed me that I was mistaken, that primary 
carcinoma was very rare and an undiscovered focus existed. 
At the autopsy he proved to be right, as there was a very small 
primary growth near the pylorus. Since then carcinoma of 
the liver has been found more frequent and so it may be ivith 
the lung. Karsner found in the records of 2000 autopsies in 
the Lakeside Hospital only 3 cases of primary cancer of the 
lung, and none in 1000 autopsies in the Cleveland City Hospital. 
Both of these are general hospitals and have very little material 
from wards for tuberculous patients. Karsner believes the 
incidence given in these figures to be extremely low, and from 
the studies of Ash at the Boston Tuberculosis Hospital is inclined 
to think the number would be larger if the two Cleveland hospitals 
had any wealth of tuberculous material. In addition to the 
3 cases mentioned he has recently had one of primary carcinoma 
in a private autopsy. Karsner discusses the viewpoint of the 
pathologist in these cases, stating that importance attaches to 
the question as to whether tumors originate solely in the bronchi 
or may originate from the alveoli. The power of regeneration 



MAllGNA^rr DISEASE OE THE LUNGS 1 83 1 

after injurj-- is certainly greater in the bronchi than in the alveoli. 
This would be e-xpected from the fact that bronchial epithelium 
represents a lesser degree of anatomic diflferentiation from the 
primarj’' gut tract than is true of alveoli epithelium. It is well 
known that most of the cells in the alveolar surface are not 
nucleated, and there is some question as to whether or not there 
are nucleated cells in this position. It has been claimed that 
regeneration of alveolar epithelium occurs, but it has not been 
proved with entire satisfaction that the cells are not extensions 
from regenerating bronchioles. Power of regeneration signifies 
power of proliferation under the influence of unknomi stimuli, 
which stimuli may be similar to those which lead to malignant 
proliferation. It would therefore seem reasonable to expect 
that most primaiy^ cancers of the lung originate in the bronchial 
epithelium. 

A report has recently been made of carcinoma of the lung 
following doselj* attacks of epidemic influenza. In one of our 
cases primary' carcinoma followed one year after whooping- 
cough and in another after repeated attacks of bronchitis. 

Tuberculosis is the most common condition which the physi- 
cian confuses with malignant disease of the limgs. Funk states 
that among 1200 patients sent into the wards of the Chest 
Department of the Jefferson Hospital with a diagnosis of 
advanced tuberculosis, 72 were incorrectly diagnosed, and of 
that number 5 had mah'gnant disease of the lung. 

In 1906 Jessen vTote on tlie combination of puhnonar}' 
carcinoma with tuberculosis, and stated that it was rarely 
diagnosed during life. He regarded it as a rare condition in 
which the finding of tubercle bacilli masked the true picture. 
Norris and Landis state that among 662 autopsies at the Phipps 
Institute there has been no instance in which the two diseases 
occurred together. Ross in a study of 60 cases of malignant 
disease found tubercle badlli in 2 patients. Wolf believes the 
combination to be fairly common, ha\-ing tubercle badlli in 23 
out of 31 cases of malignant disease. There are wide differences 
of opinion on this question throughout the literature. 

In our cases repeated examinations of the sputum were made. 
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Treatment. — We naturally think of operation, especially in 
primary malignant tumors, but it must, as in ail malignant 
growths, be performed early, and the difficulties of prompt 
diagnosis have already been considered. Seydel studied the 
question on autopsy material, and concluded that 26.9 per cent, 
of lung sarcomata are operable and a little larger percentage 
of pleural sarcomata. Carcinoma showed 9 per cent, as favorr 
able. The treatment so far has been symptomatic. Thora- 
centesis has been repeated as often as the physical examination 
has indicated the return of fluid or when tlie patient is again 
distressed by pain, cough, and increased dyspnea. The procedure 
has always been followed by varying periods of comfort; some- 
times, as in Case II, of considerable duration. Kuttner has 
done palliative operations in carcinoma, but no results of value 
have been obtained. We all look to the a-'-ray with hope that 
the brilliant effects produced on lymphoblastomata may be 
repeated in cases rvith cardnoma, but we fear that it is only 
lymphoid tissue wliich yields. One of our cases was rayed with- 
out results, but it is only fair to state that the condition was 
very advanced before the treatment was used. Osgood, of the 
ic-Ray Department, makes the following statement concerning 
the treatment of these cases: Recent developments in the 
treatment of malignant disease, clinical and experimental, 
seem to show that the success of the a:-ray treatment of these 
conditions depends primarily on the administration of a lethal 
dose to the site of the lesion; and, furtliermore, that the dose 
should be delivered en masse and not in fractions. 

Sublethal doses may produce an inhibition which may persist 
for some time, but the later result is a compensatory increase 
in activity which may cause the tumor to develop much more 
rapidly than would originally have been the case. Prolonged 
radiation over a period of time may also produce in the tissues 
a certain amount of immunity to the rays. Thus it is that 
lesions apparently clinically cured may suddenly and quite 
unex-pectedly develop a metastasis which spreads like ^vild- 
fire and upon which further radiation has apparently no effect. 

IWiile tlie resistance of cancer tissue is only about 65 per 
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Fig. 206. — A case of lymphoblastoma showing glands of thorax at the 
time of admission. Diagnosis made from tonsil by Dr. F. B. Mallorj’. 
Sen-ice of Dr. E. N. Libby, Boston City Hospital. 


cent, of the adjacent normal tissue, the overh-ing skin has only 
a relative resistance of about 25 per cent. Tlus. therefore, 
places a limit on the amount of radiation which can be delivered 



Fig. 207. — Lymphoblastoma. Showing improvement after four areas had 
been rayed by Dr. H. A. Osgood. 


of the skin which appears in the average case about ten to four- 
teen days follovnng the radiation, and may persist as a tan from 
one to six weeks thereafter. 



TJie iirst is the selection of several ports of entn,- tJirough different 
areas of skin so chosen that the rays will cross-fire the site of the 
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lesion. Thus a deep-seated lesion can be exposed by ra}dng 
from tlie front, tlie side, and tlie back of flie body. 

The second method is based on tlie fact that the efficiency 
of tlie radiation delivered to a given surface varies inversely 
witli the square of tlie distance from tlie target of tlie .r-ray 
tube to area to be exposed. Hence it is obvious that if tlie 
distance from tlie target to the skin were half that of tlie target 
, to tlie lesion, then tlie skin would receive appro.ximately four 
times tlie dosage as the lesion. If tlie distance is increased to 
the point where tlie diflference between tlie distance to tlie lesion 
and tlie distance to tlie skin is comparatively small, tlien it ivill 
be possible to deliver to tlie lesion essentially tlie same dose 
as the maximum received by tlie skin. Tliis means that the 
time of exposure must be correspondingly increased to com- 
pensate for the rays absorbed by tlie greater distance. 

Anotlier but less important limitation to tlie dosage is tlie 
toxic reaction wliidi may follow tlie breaking doivn of tlie tissue. 
In lymphoid tissues tliis reaction may be quite marked, but in 
cancer it is relatively unimportant. The toxic reaction usually 
appears in from tliree days to a week after tlie exposure. 

A tlu'rd consideration is the so-called .v-ray sickness. Tliis 
is not due to tlie breaking down of tlie mah'gnant tissue; it is 
thought to he due to changes which tlie rays produce in tlie 
blood; it is characterized by nausea, vomiting, and weakness, 
and may be so severe as to necessitate temporarily disconthiumg 
treatment. 

Clinical results in a;-ray tlierapy indicate that die more 
penetrating rays of shorter wave lengtii give better results in tlie 
treatment of deep-seated malignancy. The penetration depends 
on die voltage delivered to die a:-ray tube. With our present 
equipment die maximum working voltage is about 70,000 to 
80,000, aldiough experimental equipment is being designed to 
deliver upward of 100,000 volts. The radiation actually de- 
livered is not um'fonn, but includes all variations up to die 
maximum. These softer rays may produce a marked reaction 
in die superficial tissues witiiout delivering sufficient penetrat- 
ing radiation to influence tlie deeper tissues. This difficulty 
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is overcome by the use of copper or aluminum filters of vaiyfing 
thicknesses which shut off the less penetrating rays. The 
volume of radiation which emerges from the filters is corre- 
spondingly reduced. Therefore a longer e.vposure time is 
required to deliver the necessary’- dose. 

In summarj’’, modem a:-ray treatment consists in the use of 
hea^^ly filtered radiation at a relatively greater distance and a 
correspondingly increased exposvue time. It is obAnous that 
the e.vpense of these treatments is much increased both on 
account of the time required and because of the greater strain 
to which the equipment is subjected. It seems possible, how- 
ever, to secure results which have been hitherto unobtainable. 
The outlook for the future with improved equipment and 
technic is ver^^ promising. 
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THE CLINICAL SIGNIFICANCE OF CHANGES IN THE 
FORM OF THE ELECTROCARDIOGRAM ^ 

As electrocardiograpliic records accumulate it becomes 
possible to study the variation in the cur^’es of given indhdduals 
over a series of years, and to attempt to correlate the changes 
in tlie curves mth clinical changes in the patients. The pur- 
pose of this paper is to record certain cases of changing ventricular 
comple.xes whicli we have obser\*ed over periods of years. 

One of the most striking characteristics of the electrocardio- 
gram is its constanc}" for a given indi\’idual. The indi\ddual 
curA'e, indeed, is so nearty of a fixed tATie that it has been sug- 
gested that the electrocardiogram be used as a means of identi- 
fication. Now the configuration of the cur%'e is determined 
by the patli and the velocity of the excitation wave tlirough 
the heart and tlie relation of this patli to the lines of the three 
leads. The path of the wave is determined b}' the architecture 
of the conduction system; the rate of conduction by tlie func- 
tional ability of these specialized tissues. The course of the 
wave can be influenced by the conducting power of the 
specialized tissues at tlie moment because the wave will travel 
by tlie quickest route. The constancy of form of the electro- 
cardiogram, then, is dependent upon the functional integrity 
of the conducting s}’stem. Variation in tlie curve implies a 
variation in the course of the excitation wave, hence a functional 

* From the Cardiac Clinic of the Massachusetts General Hospital. Read 
in pan before the Harvard Medical Societv, Peter Bent Brigham Hospital 
March 15, 1921. ' 
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change in the conducting tissues. Whether tiiis change is 
permanent or temporary, whether the functional change is 
accompanied by discernible anatomic change or not, does not 
concern this general rule, which postulates merely tliat the con- 
figuration of the ventricular comple.v depends upon the course 
of the excitation wave through the ventricles, and that tliis in 
turn depends upon the distribution and functional ability of 
the conducting tissues. 

The experiments of Rothberger and Winterberg' and of 
Lewis® suffice to illustrate the profound disturbance of con- 
duction and the consequent deformity of the curve due to in- 
terference with the functioning of a main branch of tire auric- 
uloventricular bundle. Carter’ has summarized the clinical 
observations 'On 22 cases of bundle branch block. Oppenheimer 
and Rothschild'' have described changes in the electrocardiogram 
associated 'with myocardial changes particularly invol'ving the 
subendocardial region. Recently the same investigators’ halve 
succeeded in producing variations in the electrocardiographic 
curve by cauterizing the endocardial surface of the dog’s 
ventricles. Subsequent exaim'nation of the injured hearts 
revealed damage to the Purkinje network. Robinson®’ ’ has 
emphasized the importance of “functional fatigue” in cases of 
transient deformity of the initial ventricular complex. Wedd’ 
has followed a case for ’twenty-one months, taking consecutive 
tracings and observing progressive change. Willius® analyzed 
747 cases, and concluded that notching and slurring even in 
Lead III made the prognosis less favorable, an extreme view. 

The following 5 cases, 4 of them under observation for 
periods of years, illustrate certain types of variation in the form 
of the ventricular complex: 

Case I.— M. D. West Medical 212,632. Cardiosclerosis, 
Auricular Fibrillation. Heart Failure.— This patient, a white 
male, working as a watchman, entered the hospital in June, 
1916. He was sixty-five years old. 

His early history throws no Ught on his cardiac condition. 
He had not had rheumatic fer’er, tonsillitis, or chorea. He 
denied having had syphilis. Thirty-one years before this entr^^ 
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(1S85) he was treated in the hospital for injuries. No record 
was made of an}' cardiac abnormalitj'. 

In 1912 he entered the hospital with auricular fibrillation 
and clear signs of cardiac failure. Under rest and digitalis 
he improved rapidl}', and in ten days was discharged, much 
improved. His diagnosis was recorded as arteriosclerosis, 
myocardial insuffidenc}’', auricular fibrillation, chronic nephritis. 

For a year after lea\’ing the hospital in 1912 he felt veiy' 
well; since tlien he had gradually gone down hill, but had con- 
tinued at his work as a watchman rmtil the day of his admission 
(1916). For a year he had had a hacking cough, which was 
worse during the winter. For two months he had been increas- 
ingly short of breath; for three weeks he had had to stop and 
rest on his way up stairs. For months he had obseri'ed occasional 
swelling of his legs; for three weeks it bad been constant and 
progressive. Simultaneously his abdomen had increased in 
size. He had taken no digitalis. 

Upon physical examination (June, 1916) he was found 
to be cj'anotic and d3'spneic in bed. His skin showed many 
keratoses. There was a slight general glandular enlargement. 
His pupils were imequal, irregular, and reacted sluggishly to 
both light and accommodation. His lungs were emphysematous 
and coarse moist rales were heard over botli chests. Both 
lung bases were dull and the breatli sounds were diminished 
over tlie dull areas. The apex of liis heart was felt in tlie fifth 
intercostal space, 11 cm. to tlie left of the midstemal line. By 
percussion the heart lay 4 cm. to tlie right and 12 cm. to the left. 
The supracardiac dulness measured 7 cm. The heart sounds 
were absolutely irregular and of poor qualitj*. The pulmonic 
second sound was greater than the aortic second sound. A 
systolic murmur was heard at the apex. No diastolic murmur 
was heard. The brachial arteries were tortuous. Taking the 
maximal beats the blood-pressure was found to be 180/100. 
There was marked edema of feet and legs. Refle.xcs were normal. 
Eye-grounds were negative. 

His urine exhibited the slightest ppssible trace of albumin, 
and man\ hyaline and granular casts. Bhenolsulphonephthalein 

VOL. 4—116 
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excretion -was 20 per cent, in two hours. A Wassermann test on 
the blood was negative. 

Report of electrocardiogram June 14, 1916 (Fig. 209) : Rate 
85; auricular fibrillation; ectopic beats; marked variation in 
shape of initial ventricular complex from beat to beat. This 
variation is not a mere waxing and waning vith respiration, 
but an abrupt and considerable change. It is not a digitalis 
effect. A few beats are probably of ectopic origin. 



Fig. 209 . — Case I. June 14, 1910. Auricular fibrillation. Marked 
variation in shape of successive QRS coraple.xes. Probably ectopic beat in 
Lead I. Second and third beats in Lead III may also be ectopic. 

(Leads I, II, and III in sequence in this and all succeeding figures. Ordi- 
nates = 10 — • volt in this and all succeeding figures. Abscissje = 0.2 second 
in this and all succeeding figures.) 

He responded well to treatment (Digitalis foh’a, 0.1 gm. 
t. i. d.), but only temporarily. SLx months later he died. During 
the period of his relative comfort his tracing was less bizarre. 

Discussion of Case I. — Cases of variation in the form of 
the QRS complex from beat to beat have been recorded by 
Cohn,*“ Oppenheimer and Williams,” Christian,'^ and Robin- 
son.®’ ^ Many of the cases have been associated with auriculo- 
ventricular heart-block, partial or complete. In cases which 
vary from beat to beat we have ob'^dously to assume that varia- 
tion in the conducting power of the special tissues is taking place 
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almost continuously, with corresponding variation in the path 
of the excitation wave. Such variation has been ascribed 
usually to the cardiac malnutrition of severe decompensation, 
to digitalis into.xication, or to functional fatigue in hearts beating 
rapidly. 

Illustrations of other tj-pes of transient variation in the 
form of the electrocardiogram are not hard to find. MTiite 
and Stevens*’ have described a remarkable c^u:^"e showing 
the onset of tj^pical bundle branch block during an attack 
of auricular flutter in which the ventricle was responding to 
ever}' auricular impulse (273 per minute). With resumption 
of normal rhythm a few minutes later the cur^'e returned 
promptly to a normal outline. A similar cur\'e has been de- 
scribed by Len-is.** The element of fatigue which has been 
emphasized by Robinson is illustrated by certain cases of aberrant 
ventricular complexes foUon-ing auricular premature beats. 
\\Tiite'’ and Robinson® have shown that the greater the pre- 
maturit}’, i. c., the shorter the preceding period of rest for the 
conduction system, the greater the aberration. Finally, the 
variation in the P-R interval in cases of partial heart-block 
is an illustration of var}’ing rate of conduction. A dropped 
beat mth its assodated rest period is followed by a shortened 
P-R inteiv'al. 

In the case here described it seems probable that the impulse 
traveled through injured tissues which were easily e.xhausted, 
so that the routes traversed in successive beats were seldom 
exactly the same. The ventricular complexes became more 
normal coinddently with the patient’s improvement under the 
administration of digitalis. 

Case n. — ^J. B. Out-patient Department, 263,144. Cardio- 
sclerosis. Auricular Fibrillation. — ^This patient is seventy-three 
years old, a farmer. He has always been well except that 
thirteen years ago he had acute rheumatic fever assodated with 
tonsillitis; at that time he was in bed for three weeks. 

.About seven years ago, when he was' sLxty-sLx years old, 
he began to be a little short of breath. Six years ago he came 
to the Out-patient Department complaining of dyspnea, edema 
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of the ankles, and slight precordial pain related to overexertion 
or overeating. Physical examination at that time revealed a 
white-haired old man without arcus senilis. He weighed 191 
pounds. His radial arteries were readily palpable. The apex- 
beat was diffuse and forceful and easily felt in the liftli inter- 
costal space 14 cm. to the left of the midsternal line. Percussion 
showed the right border of dulness 5.5 cm. to tlie right. A 
systolic murmur heard best at the apex was transmitted to the 



Fig. 210. — Case II. March 18, 1915. Paroxysmal auricular fibrilla- 
tion. Strongly inverted T-wave (digitalis effect). QRS complex normal 
in outline. 


axilla. A basal systolic murmur was transmitted into the neck 
vessels. No diastolic murmur was heard. There was no thrill. 
His pulse was 80 and quite regular. The heart sounds were of 
good quality. There was moderate edema of the ankles. Systolic 
blood-pressure was 170 mm. Hg. A urine examination failed 
to show albumin or casts. Wassermann on the blood was 
negative. _ 

He was given vigorous digitalis treatment for two^weeks, 
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at the expiration of which time he came in complaining of. 
nausea. His cardiac sjTnptoms were not relieved. His pulse: 
was irregular in rate and strength, but there was no pulse deficit. 
His first electrocardiogram at this time (Fig. 210) showed auricu- 
lar fibrillation, left ventricular preponderance, and an inverted. 
T wave in Lead H. The initial ventricular deflections were of 
normal outline. The inverted T wave was presumabl)* due to 
digitalis. 


Leads 


II 


III 


Fig. 211. — Case II. March 25, 1915. Normal rhjthm. QRS complex as 
before. In\-crsion of T-wave less marked. 

A Roentgen examination (7-foot plate) at this time was 
interpreted as follows; “Apex is in the fifth interspace 10.2 cm. 
to left of median line. Right border is 6 cm. to right of median 
line. Total transverse diameter 16.2 cm. Greatest transverse 
diameter of great vessels 5.6 cm. Length of heart 17 cm. 
Diameter at base 1 l.S cm. Enlargement of both sides of heart.” 

The auricular fibrillation was felt to be paro.xysmal in nature 
and due to excess of digitalis, so the drug was stopped. A 
week later he appeared with normal rhythm, a pulse of 7S. and 
marked subjective improvement. An electrocardiogram at this 
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time showed a normal mechanism and the same QRS complex 
(Fig. 211). 

He was kept on constant small doses of digitalis leaf and 
did very well, able to work cautiously about Iris farm most of 
the time. A year later he came complaining of more frequent 
and more intense precordial pain, only slightly relieved by 



Fig. 212. — Case II. Februao' 15, 1916. Normal rhythm. Great 
change in QRS complex, which exceeds 0.1 second in duration, has deep 
notches, and new sliirrings. 

nitrites. His blood-pressure was 150/90, his pulse-rate 84. 
His electrocardiogram at this time (Fig. 212) showed profound 
•change in the QRS complex, which had become patliologically 
wide, with new slurrings, and in Lead H, where notching is of 
■most significance, it was deeply notched. 

Another year and his electrocardiogram (Fig. 213) showed 
notchings a little deeper. Some slurrings of last year were now 
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definite notches. His clinical condition was little Ranged, 
although he required more digitalis to keep him going com- 
fortably. 

On October 11, 1920 the following note was made on his 
record card; “Well all summer except for ache in left back 
when he gets tired or is exposed to a draft. It comes every 
few days and lasts several hours. No difficulty with micturition. 
No hematuria. No cough or headache. Bowels normal. No 
recent loss of wdght. No pain in arms. Left leg occasionally 
swells. Heart has behaved quite well. He has taken 3 gr. (0.2 



Fig. 213. — Case II. March 3, 1917. Normal rhythm. Notching a little 
deeper and complexes of lesser amplitude. 

gm.) of digitalis leaf daily since Alay. Physical examination 
showed tlie apex impulse diffuse in the fifth and sixth spaces just 
outside the nipple line, 11 cm. to left of midstemum. Blowing 
systolic murmurs at both apex and base, rougher at the base. 
No diastolic murmur. 

PnFe.ratc: 

Apc.x... lOS 

Radial.. IO3 

Deficit ... r 
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His lungs were clear, tlie respiratory expansion normal. There 
was no costovertebral tenderness. Spleen and Iddneys not felt. 
Slight edema over shins, especially on the left.” His electro- 
cardiogram (Fig. 214) showed auricular fibrillation, now perma- 
nent, and further variation in the form of the QRS complex. 
The amplitudes of the deflections were in the main reduced, 
which tends to mask somewhat the notches prewously observed, 
which were still there. A new notch had appeared on the up- 
stroke of the S wave in Lead III. 



Fig. 214. — Case II. October II, 1920. Auricular fibrillation (permanent). 
New variation in form of QRS comple.x. 


He was last seen on April 1, 1921. He was feehng only 
fairly well, as he was taking digitalis of an unknown and etd- 
dently insufficient strengtli, and his heart rate had gone up. 


Pulse-rate: 

Apex 104 

Radial 82 

Deficit 22 


His radial arteries were tortuous and beaded. The heart’s 
apex was felt in the sixth space, 12 cm. to the left of the mid- 
stemal line. A blowing systolic murmur was heard at tlie 
apex. There was no diastolic murmur. The first sound at 
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the apex was reduplicated. There was absolute arhythrma. 
He was given digitalis from a carefully assayed lot. He left 
the clinic saj-ing that he and his wife were contemplating a trip 
to Europe, and he would report to us again on his return in 
the fall. His electrocardiogram at this last ^^sit was essentially 
the same as Fig. 214. 

Discussion of Case H. — ^In this case we can watch the devel- 
opment of variations in the electrocardiographic cun'e over a 
period of sLx years. A slow downward clinical progress, includ- 
ing tlie onset of auricular fibrillation, in an old man with marked 
arteriosclerosis, has been accompanied bj- progressive changes 
in the form of the initial ventricular complex of tlie electro- 
cardiogram. The changes took the form of widening, variation 
in amplitude, and notching. It is worth noting that the most 
considerable change took place in the eleven months which 
elapsed between the tracings shoum in Figs. 211 and 212, and 
that this change was greater than that occurring in the succeeding 
five years. The change in this case is permanent and progressive; 
it must then be associated with and due to a permanent and pro- 
gressive change in tlie conducting system. The assumption, based 
upon the pathologic investigations of Oppenlieimer and Roths- 
child^ and others, is that there has been in this patient’s heart a 
progressive sclerotic change invohing the conduction S5'stem. 
Lewis'® has stated tliat degenerative influences tend to act .selec- 
tively on tliese specialized tissues. A case of heart-block was 
studied for two years by Karfunkel,'® who observed changes in the 
degree of block and changes in the QRS complex during that 
period. The changes in tlie configuration of the electrocardio- 
gram in the case just described are associated witli changes in 
rhytlun and witli a slowly downward clinical progression. 

Case HI. — H. T. West Medical. 20S.935. Cardiosclerosis. 
Adherent Pericardium. Perihepatitis. Auricular Fibrillation. 
Bundle Branch Block. Heart Failure. — ^Tliis patient is a white 
male, bom in Austria sixty-eight years ago. He has always 
worked as a tailor. 

He was first seen about seven years ago. For eight years 
prerious to his first entiy he had suffered from “asthmatic 
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attacks,” usually assodated with wet weather and diaracterized 
by cough, dyspnea, and orthopnea. For two montlis he had 
been very weak, had had the symptoms he assodated with his 
“asthmatic attacks” and, in addition, some epigastric discomfort. 
His legs and feet had been swollen for two weeks. 

His family history was unimportant. Li his past history 
he denied venereal disease and any type of rheumatic infection. 
He was accustomed to two small glasses of brandy daily. 



Fig. 215. — Case III. February 9, 1915. Partial heart block (P-R 
interval 0.3+ second). “Right" bundle branch block. A ventricular 
premature beat. Notching of QRS complex in all leads. 

Examination revealed marked arteriosclerosis. His heart 
was enlarged, the apex in the sixth space 13 cm. to the left of 
the midhne. The sounds were of poor quality. There were 
systolic murmurs only. There was moderate asdtes. The 
edge of the liver was felt 6 cm. below the costal margin. Blood- 
pressure 125/70. The pulse-rate was not rapid, varying between 
70 and 80. There was no fever. The Wasserraann test was 
negative; the luetin test positive. His recorded diagnosis was 
hepatic cirrhosis, ascites, hypertrophy and dilatation of the 
heart, cardiac asthma, and possibly syphilis. 
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Eight months later he re-entered the wards with a five-day 
historj' of cough and hemoptysis. A polygram at this time 
showed alternation and occasional ventricular premature beats. 
The Roentgen ray demonstrated that the shadow of his heart 
was 17.3 cm. and that of his great vessels 7 cm. in diameter. 

Other entries follow, with nearly identical stories. In 
February, 1915 an electrocardiogram was obtained (Fig. 215). 
It showed a long P-R inter^-al (0.3-f- second), “right” bimdle 
branch block, a ventricular premature beat, and deep notching 
of Lead II. In November, 1915 his auricles began permanently 
to fibrillate. 

In April, 1916 he entered the wards, complaining, in addition 
to the usual sjrmptoms of his periodic decompensation, of a 
distended belly, and announcing that he had been tapped once 
some four months before. Since then tapping has been neces- 
sarj' at constantly decreasing inten'als, until now (1921) the 
inter\-al is onl}' two wedcs. His phenolsulphonephthalein output 
in 1916 was 20 per cent, in two hours. His clinical diagnosis was: 
adherent pericardium, myocar<fial degeneration, auricular fibril- 
lation, right bundle branch block, perihepatitis, and ascites. 

Since then he has been followed in the Cardiac Clinic. His 
progress has been slowlj'- but definitely downward. In spite 
of continuous digitalis therapy, which relieves him somewhat, 
he has for years been constantly dyspneic, edematous, and 
cj’anotic. 

In November, 1920 he was seen at the Cardiac Clinic. He 
complained, as always, of weakness, dyspnea, orthopnea, and 
a swelling belly. His pulse-rate was 60, with no deficit. The 
ape.\-beat was seen and felt in the seventh intercostal space in 
the midaxillarj- line. There was a blowing systolic murmur over 
the precordia. No diastolic murmur was heard. The chest 
was hjpcrresonant; rales were heard at both bases. There was 
edema of sacrum and shins. Ascites was marked, and cheeks, 
lips, and finger-nails showed ver\' marked cyanosis. His lips 
were almost black. His electrocardiogram at this time (Fig. 216) 
showed auricular fibrillation and notable changes in the form 
of die QRS comple.\-. Lead I showed a reduction in the magni- 
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tude of tlie initial ventricular complex and deepening of the 
notcliing; Lead II remained about the same; Lead III exliibited 
some new upward deflection, a diminished domiward deflection, 
and deepened notcliing. The T waves remained opposite in sign 
to tlie im'tial ventricular compIe.\-. 

Discussion of Case III. — This patient showed severe inter- 
ference ivitli conduction at tlie time of liis first tracing in 1915. 
Since tlien his auricles have begun to fibrillate, and his QRS com- 
plex is considerably changed, while liis clinical condition has 

Lead! 


I 


n 


in 


Fig. 216. — Case III. November 10, 1920. Auricular fibrillation. QRS 
complex smaller and more notched in Leads I and III than in former 
tracings. 

slowty altered for tlie worse. At present (h'lay, 1921) he e.\liibits 
symptoms of profound heart failure; he is confined to lus house 
and will probabl}’’ not live many more montlis. His electrocardio- 
gram does not now resemble the curves typical of bundle 
branch block, but is more like tliose described by Oppenheimer 
and Rotliscliild^ as a type of intrai^entricular blodc. There 
seems no reason, theoretically, wh)'- bundle branch block and 
arborization block should not exist together, especially in a case 
sucli as tliis, in which previous electrocardiograms have indicated 
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the presence of bundle branch block. In this case,, as in the 
pre^■ious one. we see slowly progressive failure associated with 
changes in the initial ventricular complex. 

Case IV.— A. L. East Medical, 212,094. Cardiosclerosis. 
Chronic Nephritis. Glycosuria. Cardiac Enlargement and 
Failure. — ^The electrocardiographic stud\' of this patient was 
begun in April, 1915. At that time he was sLxtj'-five years old. 
He had done no work for j-ears. The hospital record goes back 
to 1908, when he had been treated in the Out-patient Depart- 
ment for “nephritis” and “diabetes.” For some fifteen years 
before his entrj- in 1915 he had had pohmria, pol 3 ’'dipsia, and 
an excessive appetite. During this same period he had been so 
short of breatli as alwaj's to sleep on several pillows. At inter- 
vab of a few montlis he would become increasing^ dyspneic, 
fill up with edema, and require hospital care. At these earlier 
admissions his glycosuria cleared promptlj’’; rest, diet, and digi- 
talis would marked!}' improve his cardiac and renal conditions 
and he would be discharged in fairly good condition. But he 
ine%-itably broke his regimen, and as ine^’itably sufiered for it. 

Just before his entr}- in 1915 he had been fairly well for some 
montlis. A fortnight before his admission he began to experience 
increasing dyspnea, palpitation, and precordial pain. His feet 
swelled and in two weeks he gained 15 poimds in weight. 

His early histor}- was essentially negative. 

Physical e-xamination showed an obese old man, slightly 
C}-anotic, dyspneic, ortbopneic, and talkative. His pupils were 
irregular and reacted sluggislily. Both limg bases were dull and 
e.\hibited moist rales and diminished breath sounds. By per- 
cussion his heart was 5 cm. to the right and 17 cm. to the left 
of the midline. The supracardiac dulness measured 8 cm. The 
heart sounds were distant; the aortic second greater than the 
pulmonic second. .\ blowing systolic murmur was heard over 
tlie precordia. His blood-pressure was 200, 120. His radial 
arteries were easily palpable. There was brawny edema of legs 
and thighs, and some slighter swelling of Iris liands. Examina- 
tion of urine revealed a trace of albumin, a trace of snaar, and 
many h}-alme and granular casts. Phcnolsulphonephthalein 
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excretion was 30 per cent, in two hours. Wassermann on the 
blood was negative. An electrocardiogram at this time (Fig. 217) 
showed “right” bundle branch block, a slurring of the initial 
ventricular complex in Leads I and III, and a notching in Lead 
II. The P-R interval approached 0.2 second. A diagnosis of 
arteriosclerosis, chronic nephritis, myocardial insufficiency, hy- 
pertrophy and dilatation of the heart, and glycosuria was made. 
He was bled, purged, and dieted, and lost 36 pounds, with great 
subjective improvement. 

Leads 


II 


■ III 


Fig. 217. — Case IV. April 2, 1915. "Right” bundle branch block. 
Notching of R-wave in Lead II. Slurring in Leads I and III. P-R interval 
increased over normal. 



A year later (March, 1916), after again lapsing from his diei, 
he entered the wards in much the same condition. He had per- 
haps more edema, and his phenolsulphonephthalein excretion had 
fallen to 12 per cent. He showed at this time three distinct car- 
diac mechanisms: (1) periods of normal rhythm plus many pre- 
mature beats, both auricular and ventricular; (2) paroxysms of 
auricular fibrillation; and (3) paroxysms of tachycardia. The 
tracing illustrated in Fig. 218 was taken during one of the 
parox3^sms of tachycardia. The QRS complexes are of much 
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Fig. 21s. — Case IV. March 28, 1916. Paro.wsmal tachycardia. QRS 
complex has changed but little. Patient acutely decompensated. 



Fig. -19.— Case 1\. -Apnl 1/, 1916. During period of normal rhvthm, 
when there n-as no serious heart failure. The notching in Lead II is les's and 
in Lead I more distinct. 


t}ie same t>-pe as before, e.xcept that tlie notching is perhaps a 
little deeper than in Uie prea-ious year. This plate was taken 
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while the patient was still decompensated. A curve obtained 
just before his discharge, however (Fig. 219), showed a consider- 
able variation from tire curve of a year before. The amplitudes 
of the deflections in Leads II and III were greater and the notch- 
ing in Lead II much less distinct. In Lead I the notching was 
more disb’nct. 

In December, 1916 he again entered tlie wards, very c3’^anotic, 
vdth pulmonary edema and an engorged liver. The usual 
measures failed, and he died. His final tracing (Fig. 220) was 



Fig. 220. — Case IV. December 7, 1916. Acute decompensation three days 
before death. Diminution in extent of excursion. Increased notching. 

obtained only three days before his deatli. The shape of the 
initial ventricular comple.x had undergone a profound change. 
The picture was no longer typical of bundle branch block alone, 
but undoubtedly a more tvide-spread interference ivitli conduc- 
tion and resultant aberration had supervened. 

Discussion of Case IV. — This patient had a long history of 
cardiac and renal disease based upon arteriosclerosis. His first 
electrocardiogram exWbited disturbances of conduction, and in 
the twenty months which elapsed before his death he developed 
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not only changes in rhythm but also further variations in the 
configuration of the initial ventricular complexes. Just before 
he died his cur\’e showed the most marked variation, losing its 
resemblance to the t 5 'pical cur\-e of bimdle branch block. This 
association of maximal variation with severe decompensation 
suggests that these final disturbances of conduction were due to 
an acute mjur^^ 

Case V. — ^J. F. G. East Medical, 241,128. Cardiosclerosis. 
Auricular Flutter and Fibrillation (Paroxysmal). Heart Fail- 
ure. — This patient is a white male, sixty-four years old, and 



Fig. 221. Case V. December 31, 1914. Left ventricular preponderance. 
.•\uricular prem.ature beats. 


formerly worked as a machine operator in a shoe factory'. He 
was first seen by us in December, 1914. At that time he weighed 
263 pounds, and reported that a few years before he had weighed 
a20 pounds. He gave no history' of rheumatic or venereal infec- 
tion. He had alway's been well and strong up to the time of his 
entry into the hospital. His chief complaint was increasing 
weakness and great fatigability. He was short of breath and 
accustomed to sleep^ on two pillows. Physical examination 
demonstrated cy'anosis of lips and edema of feet and ankles. 
His heart sounds were distant; there was notliing to suggest 
vah-ular disease. His electrocardiogram (Fig. 221) e.xhibited 
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left ventricular preponderance (which is quite explicable on the 
score of his great weight and its accompanying transverse heart) 
and auricular premature beats. The QRS complex was of normal 
duration and outline. 

In spite of long periods of rest, the constant administration 
of digitalis, and loss of some of his weight he progressed slowly 
downward. In 1919 he was acutely decompensated and in 
the wards of the hospital for three weeks. Since then he has 



Fig. 222. — Case V. January 24, 1921. Auricular flutter. Varying degrees 
of A-V block. Ventricular complex as before. 


done no factory work, but has spent his time doing housework 
for himself and his sister. 

In January, 1921 he appeared in the Cardiac Clinic complain- 
ing of increasing dyspnea and weakness. He was found to have 
auricular flutter, with an auricular rate of 300, and a varying 
degree of A-V block. Under thorough digitalization his auricles 
began to fibrillate, and upon withdrawal of the drug returned 
to normal rhythm, interspersed with many ectopic beats. He 
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is now vet}’- limited in the range of his acti\-it}'. Figure 222 
is an example of the electrocardiograms taken at this time. 
It showed auricular flutter and otherwise verj* nearty the same 
things that it had shonm six 3’ears before. The QRS complex, 
in particular, was of essentially the same form. 

Discussion of Case V. — ^This last patient illustrates anotlier 
side of the stor>\ Although obser\-ed for over six j’-ears and 
hax-ing a definitely donnward clinical course and exhibiting at 
various times flutter, fibrillation, and showers of premature 
beats, his QRS complex remained veix* nearh’’ constant. The 
ob%-ious assumption in explanation of this difference is that the 
progressive sclerotic change has in his case produced no exten- 
sive damage to the conducting tissues, although almost certainlj" 
involving considerable areas of muscle. Druiy*^ has described 
.an interesting case in which “wide-spread fibrosis consequent 
upon closure of the descending branch of the left coronary 
artery” was accompanied by a normal electrocardiogram. 

Summary and Conclusions . — A short series of cases has been 
described illustrating various U^pes of deformitj' of the QRS 
complex of the electrocardiogram. Four of these cases have 
been followed for periods of years, and in this wa}’- it has been 
possible to studj' the development of xnriations from the normal 
configuration. 

It has been laid doun that departure from a tjqje of cur\'e 
normal for a given individual is contingent upon departure of 
the excitation wave from its normal pathway", and that this 
pathwaj’ is determined b}- the architecture and functional 
ability of the conduction system. Thus, changes in the QRS 
complex are transient if the conduction changes which cause 
them are transient (Case I), and are permanent if there are 
defimte organic changes interrupting the conducting fibers. 
It is probable that in most cases both factors are at work. 

Cases which have shomi progressive change in their initial 
ventricular complexes have shown a progressive change down- 
ward in their clinical conditions. Case V suffered a clinical 
change comparable to that of the others, but the QRS complex 
remained of normal outline, demonstrating that severe impair- 
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ment of cardiac function may be associated with a normal ventric- 
ular complex, probably in the absence of extensive damage to tlie 
conduction system. The degree of change in the electrocardio- 
gram was not parallel to the clinical evidence of cardiac damage. 
Arteriosclerosis was apparently tlie cause of the progressive 
cardiac involvement in these cases. 
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CLINIC OF DR. STANLEY COBB 
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SOME NEUROLOGIC ASPECTS OF CHOREA 

Most authors in discussing chorea consider it only from the 
infectious or endocarditic standpoint, and fail to bring out the 
striking neurologic aspects of the disease. This case is pre- 
sented to emphasize these neurologic aspects: 

A. S., nine years of age, male, was admitted to the serrdce 
of Dr. F. B. Talbot on March 28, 1921, mth a diagnosis of 
chorea and rheumatic heart disease. 

Family History. — Father, mother, and two brothers living 
and well. One child died of diarrhea at five weeks. One 
brother was admitted to this hospital November 27, 1920 with 
a diagnosis of polyneuritis; discharged with a questionable 
diagnosis of trichinosis and pediculosis capitis. No miscarriages 
or history of exposure to tuberculosis. No insanity. Mother 
' is deaf, possibly feeble-minded. Father is a nerve case; was at 
the Psychopathic Hospital for ten days, complaining of jealousy, 
suspidon, and timidity. His Wassermarm was negative. 

Past History. — Except for malnourishment the patient was 
well until last September, when he was admitted to this hospital 
with a septic knee (right) due to a puncture wound. He was 
discharged after five days to the Out-patient Department. On 
Februarj' 3. 1921 he reported at the 0. P. D., complaining of 
pmn in his groin, legs, and left arm. Examination was negative 
except for muscular weakness. He was referred to the Infantile 
Clinic, and they note: “The absent knee-jerk, pain, and weak- 
ness in abductors of right tliigh and arm are the only signs of 
poliomyelitis. No parah'sis. May be anterior poliomyelitis; 
brother had similar condition in November, 1920.” Adrised 
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to enter house for observation, but no bed was available, so he 
returned to his home. The pain and weakness disappeared, 
but recurred whenever he got his feet wet. 

Present Illness. — Three weeks ago his teacher noticed that 
he could not stand still. School work began to tire him and the 
teacher says that in her opinion “the boy is crazy.” When seen 
in the 0. P. D. today (March 28th) he showed marked chorea, 
with almost complete lack of control. Temperature 101° F. 
Heart conspicuously enlarged. 

Physical Examination . — A fairly well-developed, poorly 
nourished Italian boy. He shows marked choreic movements 
of whole body. 

Skin; Warm, smooth, and dry. 

Reflexes: Pupils equal and react to light. Neck not stiff 
and no neck sign. Abdominal and cremasteric reflexes are 
lively and equal. Knee-jerks normal. No Kemig or Babinski 
and no clonus. 

Head: Bosses prominent; site of anterior fontanel depressed; 
scalp clean, no nits or pediculi seen. 

Eyes: No discharge; conjunctivae slightly injected; cornea 
and scleras clear; no recession. 

Ears: Shghtly pointed; drums not red; no bulging. 

Nose: Normal shape; slight mucous discharge and slight 
obstruction on right. 

Mouth: Gums pale; teeth irregular; malocclusion, two 
, deciduous incisors present and loose. Dentition delayed. No 
Koplik’s spots. 

Throat; Fauces pale; tonsils probably have been removed, 
but there is a small amount of tonsillar tissue yet in the fossae. 
No adenoids, no stridor. 

Lymph-nodes: At angles of jaw there are three or four 
glands of the size of a large bean; posterior cervicals are palpable; 
axillary and inguinals are the size of a small bean; epitrochlears 
palpable on right. 

Thorax: Slightly flaring; beading still palpable; slight rosary. 

Limgs: Resonant throughout; no rales, breath sounds normal. 

Heart: Borders 2.5 cm. to right of midstemal line and 10 
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cm, to left. Apex 8 cm. to left out, 1 cm. outside nipple line in 
fourth space. Murmurs: At apex soft systolic blowing murmur 
transmitted to axilla; no diastolic mtrrmur; - first sound seems 
rather muffled, with the second prolonged; at the base the first 
pulmonic sound is replaced by a harsh, high-pitched murmur, 
the second is accentuated, short, and sharp; first aortic is not 
well heard, second aortic faint. Pulmonic second sound is 
louder than aortic second. Rhythm and force fair. 

Abdomen; Plat, no masses, no tenderness; liver palpable 
at costal margin; spleen not felt. Genitals: No discharge; 
testicles in scrotum. Buttocks: Not red; rectal not made. 

Laboratory Examinations. — ^The urine on eight examinations 
was negative except for a slight trace of sugar twice and an 
occasional white blood-cell. 

Blood (March 2Sth): W. B. C., 10,300; Hgb., 75 per cent. 

Smear shows: Polymorphonuclear cells, 49 per cent. 
Lymphocytes, 45 per cent. Large mononuclears, 5 per cent. 
Eosinophils, 1 per cent. 

On April 3d: W. B. C., 13,000. 

Smear shows; Poljmorphonuclear cells, 60 per cent. 
Lymphocytes, 26 per cent. Large mononuclears, 13 per cent. 
Eosinophils, 1 per cent. 

Wassermann reaction negative. 

Blood-pressure 112 systolic, 55 diastolic. 

The stool examination was negative. 

The Von Pirquet test was negative. 

The Sdiick test was twice negative. 

The electrocardiogram showed: Rate, 80; marked sinus 
arhythmia; normal mechanism, no preponderance. 

On April 6th a special heart examination showed a change 
in condition as follows; Impulse 7.5 cm. out; slow, respiratory 
arhythmia; soft apical systoh'c murmur not masking the first 
sound; third heart sound present; no definite evddence of heart 
involvement. Potential heart disease. Chorea is much improved. 
.■\d\-isc clearing up of foci of infection in mouth. 

IV e have, then, a quite typical case of cliorea ru nnin g a sub- 
acute course uith slight fever, a history' of arthritis, and finally 
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.slight endocarditis, with enlargement of the heart. These have 
improved under treatment. 

By going through a careful neurologic examination we can 
bring out the following points: 

In the first place we observe the boy as he lies stripped, and 
notice that he frequently performs purposeless inco-ordinate 
movements of short duration. Most of these movements are 
in the right upper extremity, but some are in the right leg and 
on the left side. There are also grimaces of the face and sudden 
m'nkings of the eyes. These are the typical involuntary move- 
ments of chorea. It is remarkable how few good descriptions 
of these are to be found in medical literature. Perhaps the best 
is Osier’s in his monograph.* Other descriptions well worth 
reading are those by Weir MitchelP and by Russell.^ 

Next let us test the muscular co-ordination. We observe 
that when asked to perform a simple act he is able to largely 
inhibit the choreic movements and exhibits good muscular co- 
ordination. There is at times a little difficulty in making move- 
ments he intends to make; there is more involuntary movement 
when he tries to lie quiet rath all of us observing him. In other 
u'ords, there is nothing of “intention tremor” in the phenomenon. 
But there are certain inco-ordinations — ^not marked inco-ordina- 
tion of voluntary movement, but lack of normal association of 
simple movements. For example, we ask the patient, while 
lying supine, to fold his arms on his chest; we then command 
him to sit up. In his struggle to do so the right leg flies up 
from the bed, while the left leg presses firmly down into the 
mattress. This is the “second sign of Babinski” and shows 
that the proper motor associations of the right leg, thigh, and 
trunk muscles are not present.^ There is a motor dissociation, 
more marked on the right side. It is interesting to note that 
this is the side most affected by the involuntary twitches. 

In many cases of this disease only one side of the body is 
affected. These are the so-called “hemichoreas,” and they show 
“Babinski’s second sign” conspicuously. 

Another motor abnormality is easily elicited by telling the 
patient to grip your fogers with his hand firmly and steadily. 
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If he has a marked chorea you can readily feel the instability 
of his grip. That is to say, the patient is unable to maintain 
a steady muscular contraction. Dr. L. F. Barker has brought 
out this point in his clinics, and, to my mind, it is the most 
constant neurologic sign of the disease. Electromyograms show- 
ing failure of the ability to imintain tonic contraction have 
been made, and they graphically record that a patient ordered 
to grip a dynamometer steadily cannot do so.® 

The tendon reflexes in this case are present and equal on the 
two sides. The abdominal and cremasteric reflexes are normal, 
and plantar stimulation causes plantar flexion of the toes. In 
other words, the “Babinski is negative.” Thus we have no 
eridence of a lesion of the pyramidal tract or any part of its 
course. But man}*^ cases at certain times show a “Babinski” 
in one or both feet, and there is often weakness of the extremities, 
most conspicuous in hemichoreas. The only other positive 
findings in our routine neurologic examination are concerned 
with the vocal organs, tongue, and facial e.xpression. The 
speech is lacking in e.xpression; it is monotonous, but irregular 
and explosive at times. Swift considers that there is a definite 
voice sign in chorea.' The fadal expression is silly and indicates 
mental defidenej'. In this case the mother is said to appear 
feeble-minded, and the father has been recently in a psychopathic 
hospital, so it may well be that the patient is congenitally defec- 
tive. But it is not uncommon for predousty bright children 
to be dull, and some bad cases become extremely restless, sleep- 
less, and even go into acute deliria. It would be well to look 
up the school record of this child, and during his convalescence 
to test his mental level by the Binet scale. 

The question of the mental or “functional” factors in this 
disease have often been discussed. Osier says: “One theory’’ 
is tliat chorea is a functional brain disorder. The predominance 
of the disease in females, and its onset at a time when the educa- 
tion of the brain is rapidl}" developing, are etiologic facts which 
Sturges has urged in fax’or of tlie dew that chorea is an e.xpres- 
sion of functional instabilitx' of the nerx'e centers. . . . Lately 
chorea has been regarded as an infectious disease. One objec- 
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tion to this theory is that there can be no doubt that ordinary 
chorea may rapidly follow a fright or a sudden emotion.” 

^ This whole subject is an obscure, but interesting one. Can 
an organic lesion, previously without overt symptoms, be sud- 
denly made active by an emotional shock? There are so many 
cases on record where this seems to have occurred that we must 
consider it as a reasonable possibility, although the physiologic 
and pathologic mechanisms are not understood. We know 
that thyrotoxicosis may come on suddenly after a fright, with 
all the symptoms of Graves’ disease.. Tliis is perhaps an unfair 
comparison, for we know something of the relation of the emo- 
tions to the endocrine glands through Dr. Cannon’s work.® 
But it is not a great step farther to explain in some analogous 
way such strange occurrences as the sudden onset of the symp- 
toms of Friedreich’s ataxia in a patient after being thrown into 
a river by robbers (a case which was at first considered hysteria, 
of course, but was later proved at autopsy to be Friedreich’s 
ataxia). This subject must, at present, be left in the stage of 
mere hypothesis. Many cases of adult chorea are imdoubtedly 
mental, and it is interesting that a good history almost always 
elicits that the patient had chorea as a child. The probable 
explanation of this is that the mental anguish of hving through 
a period of lack of motor control leaves on the personality an 
indehble impression, so that in later life, if this individual is to 
have a psychosis, it may more easily take the form of chorea 
than any other type of symptomatology. The chorea of preg- 
nancy and the puerperimn fall into this group; but any severe 
emotional strain might bring out the same reaction in a pre- 
disposed individual. 

If we can thus explain the cases that are psychogenic, what 
is the anatomic basis in the organic cases? Osleri in 1911 said: 
“No constant lesions have been found. Embolism of the smaller 
cerebral vessels has been found. Endocarditis is by far the 
most frequent lesion in Sydenham’s chorea. With no disease, 
not excepting rheumatism, is it so constantly associated. The 
embolic theory has a solid basis of fact, but it is not compre- 
hensive enough. There are instances witliout endocarditis and 
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SUBDIAPHRAGMATIC INFLAMMATORY CONDITIONS 

It is well recognized that pulmonary and pleural lesions 
may give rise to abdominal symptoms. The abdominal pain in 
lobar pneumonia, particularly in children, is classical, and when 
the pain is on the right side tlie differential diagnosis between 
lobar pneumonia and acute appendicitis is always referred to 
in die te.\t-books. However, it is not so well recognized Uiat 
abdominal lesions may give rise to thoracic sjmiptoms. To 
be sure, diere is the classical example of the referred pain of 
gall-stones which is mcndoned in eveiy text-book. Experi- 
mental and clinical work has, however, brought out the fact 
that involvement of the diaphragm may well be associated 
widi the symptoms ordinarily attributed to die lungs and 
pleurae. Abdominal lesions, that is to say, lesions below the 
diaphragm, may cause not only sjuiiptoms but also clinical 
signs that are thoradc in the usual sense. Clinicians recognize 
somewhat vaguelj' diat tumors of die upper abdominal organs 
may extend into die so-called dioracic caATty. It is much less 
well recognized diat temporary’- tumors, sucli as inflammatory' 
processes and die enlargements of die spleen, may produce 
die same picture. The confusion is entirely due to die fact 
diat die diaphragm is a radicr widely' mo\ing curtain, and diat, 
as Picqu6 emphasized in 1910, a collection of pus underneath 
the diaphragm of abdominal origin would be in the same cross- 
section as a collection of pus above die diaphragm of pulmonan' 
or pleural origin. Picque objects to the exclusion of subdiaph- 
ragmatic abscesses from die category' of thoracic empy'emata. 
High abscesses below die diaphragm are actually within tlic 
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and published the case of a ten-year-old girl dying of a typical 
acute chorea on the tenth day of her disease. The autopsy 
showed a polio-encephalitic process especially conspicuous in the 
corpus striatum, and involving somewhat the cortex, thalamus, 
and pons. This distribution is similar to that found in the 
chronic chorea of Huntington, but the lesions are acute and 
histologically indistinguishable from those of lethargic encepha- 
litis. It is interesting that the recent pandemic of encephalitis 
lethargica has given us many examples of choreiform movements 
in infectious disease, and the predilection of this form of en- 
cephalitis for the basal ganglia is well known. 

We are beginning, therefore, to get evidence which gives us 
a concrete conception of the anatomic and physiologic pathology 
of this disease, first accurately described by Sydenham two 
hundred and thirty-five years ago, and ever since then a puzzle 
to clinicians and pathologists. 
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the diaphragm. It has been our experience repeated!}' that a 
pain in the region of a subdiaphragmatic in fla mm ation has been 
entirely overlooked as being rather too inde fi nite and, further- 
more, that not infrequently tenderness which was not suspected 
turns out to be veiy definite when looked for. It is perfectly 
true that there is a tendency to disregard elsewhere in the body 
the amount of pain and tenderness which located in the abdomen 
would give rise to grave concern. T\Tiile pain and tenderness 
do not have eveiyu'here the same importance, nevertheless they 
should be more carefully considered than they are at the present 
time. The pain may resemble a low pleuritic pain. In sub- 
diaphragmatic inflammations the tenderness is naturally apt 
to be located near the site of the inflammation. By percussion 
one derives the most valuable information. It will be found, 
due to the fact that the diaphragm is held high and rigid, that 
there is general dulling of the percussion note on the affected 
side. By very light percussion it is possible to percuss the 
top of the diaphragm and, when the breathing is quiet, it will 
be found that the top of the diaphragm will be higher on the 
affected side than on the normal side. On the other hand, if 
the pleural caxaty is not involved the lower margin of the diaph- 
ragm will be in the normal position on both sides. If the inflam- 
mator}' process is not particularly acute, and is not in dose 
proximity to the diaphragm, it not infrequently happens that 
forced inspiration will cause the diaphragm to undergo a normal 
excursion. Predsdy the same phenomenon can be seen with 
the .T-ray. It is of conaderable importance that the patient 
be examined during quiet breathing in order that one may be 
able to demonstrate the diaphragm in the position that it has 
taken in consequence of the inflammation, which position may 
be varied, as I have said, by forced breathing. It will be seen 
that the procedure is nothing more or less than determining 
the highest and the lowest levels of the diaphragm. This is 
done posteriorly for obxious reasons. For many years we have 
been accustomed to ascertain the dome of the diaphracm on 
the right side in front in order to obtain the upper border of the 

liver. It apparently is not practised, nor is it recommended 
VOL. 4—118 
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limits of the bony ca\'ity of the thorax. Picque would have us 
designate such abscesses as occur within the hmits of the bony 
thorax as thoracic abscesses, witli a further designation of the 
position of tlie abscess in regard to the diaphragm, as well as 
any other descriptive anatomic or bacteriologic terms. Such 
a viewpoint has much to recommend it. 

In 1915 I- was able to collect 4 cases of subdiaphragmatic 
inflammation, all of which were at first mistaken for pleural 
or pulmonary conditions and all of which went on to spontaneous 
recovery. The interest aroused by this small series of cases 
has continued and has emphasized tlie validity of Picque’s 
suggestion, and has led to the collection of a considerable series 
of cases of inflammation just below the diaphragm. These 
conditions are of nude and varied etiology, and they do not 
resolve themselves easily into particular groups from the point 
of view either of anatomic situation or of bacteriologic origin. 
The commonest general group is that one known as peri- 
nephric abscesses which in the early stages are often obscure. 

The key to the situation is the determination of the level 
of the diaphragm in regard to the pathologic process. To the 
a:-ray we owe our present ability to interpret accurately physical 
signs in relation to the diaphragm. I do not mean that a diagno- 
sis can only be made by the .v-ray. I mean that the a;-ray has 
enabled us to check up our observations in regard to the predse 
location of the diaphragm, and that by accumulating these 
observations we are now in a position to make accurate deduc- 
tions from clinical findings alone without the assistance of the 
a:-ray. It is, I believe, a confession of weakness that one must 
always depend upon the x-ray for very predse diagnoses. In 
some of our cases the x-ray has been somewhat confusing. 
Furthermore, when the .x-ray techm'c was being developed, 
occasionally the clinical diagnosis would outstrip the .x-ray 
diagnosis. 

The same general tendendes and reactions hold true in 
thoradc inflammation as in inflammations elsewhere. One 
has to a varying degree the classical symptoms of pain, tender- 
ness, and rigidity. This is particularly true in lesions below 
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mator}* process is not particularly acute. 




proximity to the diaphragm, it not infreo-rentlv hanuens that 
forced inspiration miii cause the dianhraam to undergo a normal 
e.xcursion. Precisely the same phenomenon can be seen vrith 
the w-ray. It is of considerable imnortance that the natfent 
be examined during cuiet breathing in order that one mm.* b® 
able to demonstrate the diaphragm in the xyioition that it h'= 
talien in consequence c: the innammatfon. mhich position mav 
be vaned. as I have said, by forced breathing. It mhi be seen 
that^the procedure is nothing more or less^than determine 
the highest and the lomest hmels of the dianhragm. This is 
done pccterloriy fee obvious reasons. For mam* have 

been accustemed to ascertain the dome 0: th^ 


- '^phragm on 

te ngui E a ordsr to obtain the upper Kr*r o; the 

!h2ff teconnnended 
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by the text-books that the same procedure be carried out pos- 
teriorly where it is capable of eliciting information of great 
value. Of course, there are difficulties in interpretation. A 
thickened pleura will give abnormal dulness, but, as a rule, 
the limited excursions, even of a high fixed diaphragm, will be 
sufficient to differentiate that condition. The presence of 
fluid is differentiated from the high diaphragm by the fact that 
fluid raises the lower level of dulness. 

It sometimes happens that the dome of the diaphragm is 
elevated on both sides, and consequently we have difficulty in 
making a comparison with the normal. The usual level which 
experience has taught us to take as the top of the diaphragm 
in quiet breatliing is a point just above the angle of the scapula 
on both sides, and this will be higher on the right side than on 
the left. 

When the subdiaphragmatic process is associated with fluid 
one runs into difficulties from which not even the a;-ray may be 
able to extricate us. There is generally the »-ray evidence 
that the diaphragm is high and that the fluid accumulation is 
comparatively slight. In such an event it is important that 
some of the fluid be obtained for examination. As a matter 
of fact, that fluid is often obtained with great difficulty. That 
in itself is of some importance in denoting that while the clinical 
signs and even the cc-ray signs may point to considerable effu- 
sion, a sample of that effusion shows it to be scanty and the 
diaphragm is probably high. In our experience the fluid shows 
the characteristics of an exudate. It is often not unlike the 
typical fluid of tuberciflous fluid with a large amount of albumin 
and the specific gravity of approximately 1020. Polynuclear 
cells usually predominate. Nevertheless occasionally, as in one 
case, the specific gravity was 1022, there were 800 cells per 
cmm., of which 91 per cent, were mononuclear cells. The 
important feature of the examination of the fluid is the bacter- 
iologic examination. If in the presence of the general signs 
of acute inflammation the fluid above the diaphragm is sterile, 
the evidence is strong that the essential process is below the 
diaphragm, and that the fluid above the diaphragm does not 
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represent an acute bacterial extension, but what we designate 
as an irritative non-septic fluid. 

It has been my desire to discuss the general problem of 
diagnosing inflammatory’’ processes below the diaphragm. I 
have tried to outline some of the essential features which are 
concerned, and would particularly’ lay"- stress upon the fact 
that there are subdiaphragmatic conditions which simulate 
closely in signs and sjTnptoms conditions above the diaphragm. 
The contention that the diaphragm because it is a widelj’ moving 
curtain does not make as real a subdivision in the thoracic 
cavity as once thought seems to be sound. After all. the 
pathologic process is in the same situation in an imaginary 
cross-section of the thorax, irrespective of whether the process 
is above or below the diaphragm. From a practical point of 
yiew it is of tire greatest importance to determine whether such 
a process is above or beloyv the diaphragm. Consequently, 
the determination of the level of the diaphragm, which means 
the top of the diaphragm, becomes of paramount importance. 
It is to this feature that I particularly commend your attention. 
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TYPHUS FEVER! 

Typhtjs fever is a disease of which, through the good fortune 
of our country’-, American ph3^sicians have little first-hand 
knowledge. Few cases have occurred in American communities 
during the last half a century. In the important European 
clinics for postgraduate instruction during the decades pre- 
ceding the Great War the disease was infrequent. Thus prob- 
ably a great majority of the phj'sidans of this country have 
never seen a case, and few have seen enough cases to acquire 
a familiarity with the course of the disease. 

Yet, as all who read the dail}’ papers must know, epidemics 
of tjphus fever wliich broke out in East-central Europe in the 
course of the war are still raging in spite of preventive measures 
undertaken on a large scale to control them. There is real 
danger that the disease maj"^ spread along charmels of emigra- 
tion and start new epidemics in susceptible communities still 
uninfected. Alread}' it is reported that cases have been dis- 
covered on immigrant slups arri\Tng in America. There is 
tlierefore no certainty that tjqjhus maj' not sooner or later gain 
a foothold with us in louse-infested communities. 

HisloricalU', tjphus fever owes its importance to its tendency 
to break out in epidemic form in the train of wars, famines, 
and other social catastrophes that result in destitution and 

* The obseirations upon which this description is based were made in 
the course of the work of the Typhus Research Commission of the League 
of Red Cross Societies at the St. Stanislaus Hospital, Warsaw, Poland, Fcb- 
ru.ar>--J une, 1920. 
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crowding of populations. While in accounts from earlier his- 
toric times the disease cannot be recognized with certainty, 
tlrere is a strong probability that many of the plagues occurring 
under such circumstances were t3rphus. Early in the sixteenth 
century appear the first undoubted descriptions of the disease 
in Italy and in Spain. From then on each century showed a 
series of recurring epidemics throughout Europe, most rvide- 
spread and severe in connection with each of the many wars, 
up to and including the Crimean and Russo-Turkish Wars of 
the nineteenth century. Great Britain and Ireland as well as 
the Continent have been inflicted by a long series of epidemics, 
and in these countries the disease still smoulders. But as tlie 
nineteenth century drew to a close the world saw a general lull 
in the incidence of typhus epidemics which left it all the more 
unprepared for the present outbreak. Of late years, before 
the Great War, the disease has been confined to endemic foci, 
notably Poland and southwestern Russia, Ireland, Algeria, 
Mexico, and Manchuria. Mexico, it is to be noted, has been a 
stronghold of typhus in endemic or epidemic form ever since 
the entrance of Europeans early in the sixteenth century. In 
the United States typhus fever has never figured to the extent 
tliat it has in Europe; it was, however, prevalent in tire first 
half of the nineteenth century, particularly in connection with 
the Irish immigration in 1846-7. 

Although the clinical picture of typhus fever can be recog- 
nized in the descriptions of older rvriters, typhus was not dis- 
tinguished from typhoid fever until the work of Louis in 1829. 
The similarity in the names used for the two diseases is unfortu- 
nate, since to this is probably due the persistent impression 
among the laity, and even among ill-informed physicians, that 
the two diseases are related. Aside from a superficial simi- 
larity, in that both involve continued fever, eruption, and 
delirium, the two diseases are totally distinct. Typhus fever is 
much more closely related to Rocky Mountain spotted fever 
than typhoid. 

Our understanding of the disease in its epidemiologic aspects 
has been greatly illuminated by the demonstration by NicClle in 
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1909-10. amply confimied by subsequent Y,-orkers, that it is 
transmitted by the body louse. This fact e.xplains so fully and 
clearly manj- features that ^Yere pre\'iously buried in mystery 
as to cause wonder that it was not suspected long ago. The fact 
of louse transmission, moreover, furnishes a sound foundation 
for effective prophylaxis. In 1920 the authors, with Dr. John 
L. Todd, were able to demonstrate that the disease is due to 
infection with Rickclisia prowazcki pre\-iously described b}’’ 
Ricketts, v. Prowazek, da Rocha-Lima. and others in tj’phus- 
infected lice. 

Definition. — ^Tj'phus fever is an acute febrile disease char- 
acterized clinicall}' by an abrupt onset and termination by 
rapid lysis after a course averaging fourteen days; a macular 
eruption, tending to become hemorrhagic, general over the body 
and extremities, but avoiding the face; delirium which may pass 
into a fatal coma; a tracheobronchitis and a susceptibiUt}- to 
bronchopneumonia. Infection occurs through the bite of a body 
louse prenously infected with Rickettsia prou-azcki by feeding 
upon anotlier patient. Pathologically the disease is character- 
ized by lesions of the blood-vessels of the skin, musculature, and 
central nerx’ous system; in the walls of blood-vessels involved in 
these lesions minute micro-organisms are found which are 
believed to be the infecting agent in the human host as are the 
Rickcttzia prcncazcki in the louse. 

Etiology. — ^Tj-phus fever has long resisted attempts to demon- 
strate its specific infectious agent. A series of micro-organisms 
have been culti\'ated one after another from patients ha\nng 
Uphus fever, and many of these have been proposed by their 
finders as the cause of the disease. The best opinion among 
investigators, however, has remained unfavorable to tliese 
claims, holding that tophus fever is a disease in which secondaiy’- 
invaders are peculiarly prone to occur and even to produce 
immunologic reactions. 

Ricketts in 1910, Hegler and von Prowazek in 1913, and 
da Rocha-Lima in 1916 described in txphus-bearing lice certain 
bacterium-like bodies named bx’ da Rocha-Lima Rickettsia 
prcKiazeki. 
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Being impressed by certain analogies between t3Tphus fever 
and Rocky Mountain spotted fever,, one of us (Wolba^) in 1919 
visited Mexico, and in 1920 organized the expedition to Poland 
at the invitation of the League of Red Cross Societies with the 
object of investigating typhus fever by methods similar to tliose 
used by him in the study of Rocky Mountain spotted fever. 
As a result of the Mexican expedition Wolbach and Todd found 
organisms consistent with Rickettsia prowazeki in the vascular 
lesions of the skin in Mexican typhus. From the studies insti- 
tuted in Poland it is proved: First, that lice previously free 
from Rickettsia when fed on patients with typhus fever during 
the j&rst ten days of the disease in a very high percentage acquired 
organisms answering to the descriptions of Rickettsia prowazeki; 
second, that organisms consistent with Rickettsia prowazeki 
were found in vascular lesions of the skin of typhus patients, 
both at autopsy and in specimens excised during life; third, 
that the presence of Rickettsia prowazeki in lice fed upon typhus 
patients was necessary in the transmission of typhus fever by 
the method of injecting the intestinal tracts of these lice into 
animals. 

In human tissues the Rickettsia occur singly or in clumps 
in the endothelial cells of blood-vessels. They have the appear- 
ance of minute paired ovoid bacteria or bipolar staining rods, 
smaller than the influenza bacillus, the total length of pairs and 
rods being in the neighborhood of 1 micron or less. They are 
most easily demonstrable in pairs 1 to 1.5 long, usually sur- 
rounded by an unstained space, either singly or in clumps. 
Other more minute paired forms are found in larger collections 
fillin g endothelial cells. In the louse the organism exhibits a 
greater range of size and morphology; different forms ranging 
from bacillary and filamentous forms to exceedingly minute 
paired coccoid bodies follow in sequence and suggest a definite 
cycle of development. When the infection in the louse has 
reached its maximum practically every cell of the epithelium 
of the gut is enormously distended with m)niads of minute 
organisms. These organisms, like the organism of Rocky 
Mountain spotted fever, are decolorized by Gram’s method and 
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take ordinarj' stains nath difficult-, requiring one of the 
Romanon-sky stains, preferably Giemsa’s modification, for their 
satisfactorj' demonstration. Also, like Dcmaccittroxciius rick- 
cllsi of Rocky IMountain spotted fever, they have resisted all 
attempts at cultivation. From these and other similarities it is 
possible that the tvo belong together in a hitherto unkno^vn 
group. 

The transmission of Uphus fever by the body or clothes 
louse, as demonstrated bj' Nicolle and others, has been men- 
tioned in the introduction. Lice fed upon patients witli tj-phus 
fever become infective within an inteival of six or more daj's, 
consistent with tlie interval required for tlie development of 
Rickettsia. The infected louse transmits the infection in. the 
act of feeding upon a human host. The disease in man has been 
produced by a single louse in one feeding. The ability’ of the 
head-louse to transmit tj’phus fever has been proved e.xperi- 
mcntally, but in spite of this fact the head louse is probably of 
little importance in transmitting the disease since epidemics 
seem to occur only with tlie prexvilence of the body or clothing 
louse, and do not occur in tropical countries where head lice 
are conunon, but body lice are rare. The pubic louse, as well 
as the flea and bedbug, is not connected with the spread of tj’phus. 
The possibility of infection by \irus contained in the excreta of 
infected lice entering the body, tlnough scratches or otherwise 
as well as by tlie act of feeding, has been discussed. The fact 
tliat tlie lirus in excreta is quickli' destroyed by diwing, how- 
ever, argues against this as an important source of infection. 

The possibility of contracting the disease otherwise than 
tlirough tlie louse is improbable. Laboratorj* monkeys and 
guinea-pigs can be infected directly from human patients only 
by ratlicr large intraperitoneal injections of patients’ blood. 
Supposed cases of direct contagion from patients have probably 
in reality been due to undiscovered bites of lice. 

Incidence. — Tjphus epidemics tend to reach tlieir maximum 
in ^e spring and to subside witli the advent of warmer weallier. 
Epidemics, however, may occur at any season. It is probable 
that tlie incidence according to season is purely a matter of con- 
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ditions favoring the prevalence and transferrence of lice. The 
same is probably true of variations of incidence between the 
sexes. All ages are attacked, although the disease, being rela- 
tively mild in children, has its chief importance as a disease of 
adults. In epidemics many or all members of a household may 
come down vnth the disease almost simultaneously or in succes- 
sion. 

While prevalence of louse infestation is necessary to the 
occurrence of an epidemic, it is to be borne in mind that it is 
not only the louse-infested classes that contract typhus. It is 
not louse infestation, but the single bite of an infected louse 
that infects, and probably no person who has not had the disease 
is immune. Thus any louse-free person who receives a louse from 
a typhus patient is in danger of contracting typhus, although if 
this louse is destroyed and no more are received this person will 
not be a source of infection to others. Thus, when typhus is 
epidemic, physicians, nurses, orderlies, ambulance drivers, 
attendants at debusing stations, and all others whose work 
brings them in contact with typhus cases are in positions of 
great danger. The mortality among physicians and particu- 
larly among military surgeons in recent years in Poland is said 
to have been very great. 

The usual incubation period in man is stated to be from eight 
to fourteen days. 

Pathology. — ^Autopsies in cases of uncomplicated typhus 
show no constant gross lesions other than remains of the rash 
which can be described as characteristic. Microscopically, how- 
ever, a distinctive pathology exists in specific lesions of the blood- 
vessels, especially the vessels of the skin and of the central 
nervous system, corresponding \rith the seats of the two most 
striking clinical manifestations of the disease, the eruption and 
the nerv'ous phenomena. These lesions were first discovered in 
the gkin by Frankel in 1914. Frankel’s observations have been 
confirmed and extended by the work of a number of German 
pathologists as well as by our own series of autopsies. The 
lesion starts with a proliferation of the endothelium resulting in 
an accumulation of swollen cells followed by degeneration and 
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necrosis, then thrombosis, which in smaller vessels often causes 
complete occlusion. The initial reaction in capillaries frequently 
causes destruction of continuity of the vessel wall resulting in 
e.xtravasation of blood' as in the petechis;. In the brain these 
lesions produce minute areas of necrosis and proliferation. 
These correspond in size to miliaty tubercles and were present 
in surprising abundance in all of the 39 postmortems of our 
series, especialty in the midbrain, basal ganglia, medulla, and 
cortex of the cerebrum. \\Tiile these specific tjqrhus lesions 
were found most conspicuously in the skin and in the brain, 
they are by no means confined to these locations, ha\-ing been 
encountered, with or rvithout suspected coimection unth dinical 
symptoms, in the myocardium, Ivmg. kidney, lymph-nodes, 
testis, and skeletal muscles. Occasionally large blood-vessels 
are involved in the tj-phus lesion with complete thrombosis as 
a result. In our series the following important thromboses 
occurred; superior mesenteric nith infarction of small intestine; 
left internal carotid with cerebral softening; a main branch of 
the left pulmonaty artety; main branches of the splenic artery. 
In instances of gangrene of the skin and subcutaneous tissue the 
lesion is due to an extensive thrombosis of capillaries, small 
veins and arteries beginning in the skin and extending centrip- 
etally ndthout involvement of large vessels. 

Other postmortem findings not distinctive of tjphus but 
noteworthy for their bearinp upon the disease picture may be 
mentioned, as the following: In fatal cases of Uphus, bronchitis 
and brondiopneumonia are almost invariably present. The 
trachea and bronchi are deepty injected and covered with 
browiush puriform exudate. Bronchopneumonia of greater or 
less extent was demonstrable in 37 of our 39 autopsies. The 
myocardium, though most commonly firm and normal red in 
color, in 6 of our cases showed pallor and friability due to edema 
from unusually extensive lesions of the blood-vessels. The 
spleen in cases ddng before tlie end of the second week is usuall}’ 
enlarged; the consistencj- is firmer than in Uphoid. The bone- 
marrow from the femur as a rule shows a reaction varydng from 
a red mottling of actively erythrogenic areas in the earlier cases 
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to completely red marrow in the later cases. The brain and 
meninges are often deeply injected with sometimes slight edema, 
but the gross changes are slight in comparison with the histologic 
findings. The parotid and submaxillary glands are subject to 
pyogenic infections. The alimentary tract, including the liver 
and pancreas, the kidneys, the ductless glands, the lymph-nodes, 
the endocardium, and the serous membranes are rarely the seat of 
important pathologic processes. 

Symptoms. — Typhus fever is a disease \vith an abrupt onset. 
On a certain day the patient becomes suddenly seriously ill, 
and from this day the duration of the disease is to be counted. 
In qualification of this statement as to the acuteness of the onset 
it is to be mentioned that there is some reason to suspect the 
existence of a prodromal stage, since many patients on question- 
ing describe certain vague feelings of malaise, fatigue, weakness, 
faintness, or nervousness for one, two, or sometimes more days 
in advance. These possible prodromal symptoms, however, are 
too vague to be of diagnostic value. The true invasion is not a 
gradual culmination of these, but an event in itself. 

The commonest presenting symptom of the onset is head- 
ache, which is usually described as of great severity. A majority 
of the cases have a chill with onset, and the chill is commonly 
repeated one or more times during the first two days. Pain in 
back and limbs was present in half of our cases, but was usually 
overshadowed by the headache. About a third of our cases 
vomited with onset. Of our 181 cases, 161 had headache; 134 
had a chill, in 84 repeated one or more times; 97 had pain in 
back and limbs; 53 vomited; 5 had only a general febrile malaise 
and prostration without other more definite symptoms. In the 
early days of iUness 88 had insomnia; 77 had anorexia; the re- 
mainder having no marked disturbance of appetite; 157 were 
constipated. 

From this it will be seen that the symptoms of invasion of 
typhus while fairly uniform have little except for the tendency 
to irregularly repeated chills that can be considered as character- 
istic to distinguish them from those of other acute febrile diseases. 

The same is true of the results of examination in the pre- 
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eruptive stage. The usual picture is that of an ob%'iousl 3 '' feverish 
patient, uncomfortable and anxious, often already somewhat 
delirious. The face is apt to be flushed and there may be begin- 
ning injection of the conjunctira. There max* be a slight drj’’ 
cough, but the general phj-sical examination is negative except 
for possible enlargement of the spleen. 

From the onset imtil the appearance of the eruption the 
patient continues as a case of ime.xplained fever, suspected of 
Uplius or not according to circumstances, but not condusivelj* 
proved. In the course of tbi-; period the headache commonly 
diminishes or disappears. 

At a time varjung from the third to the seventh da\' the 
diagnosis is cleared bx* the appearance of the eruption. This 
consists at first of discrete pink macules, round, oval or irregular, 
usually from 2 to 5 mm. in greatest diameter, non-palpable, and 
disappearing on pressure. They max' be first discernible on 
some special part of the body, perhaps most common!}' on the 
cliest, the back, about the shoulders, or at the base of the neck 
about the claxicles. In other cases they are first seen on the 
abdomen, on the forearms and lower legs, or on the dorsa of 
the hands and feet. But almost from the first the lesions of 
the eruption can be made out distributed in greater or less pro- 
fusion generally ox-er the tr unk and extremities, only ax'oiding 
tlie face. The non-appearance of the eruption on the face is 
to be emphasized. Among our 181 cases, 6 cases xvith extremely 
profuse eruptions general elsewhere had single or a x*erx' few 
lesions on the face, xvhich were noted as curiosities; the remainder, 
howex'er numerous the lesions on neck, tnmk, arms, and legs, 
had no lesions on the face. Lesions on the palms are also rare. 
The profusion n-ith xvhicli tlie lesions forming the eruption are 
distributed is x'ariable, but it is a poor eruption that does not 
show its elements more thickly distributed than a more than 
usually profuse eruption of rose spots in txphoid fex'er. Rarely 
the lesions are almost confluent, so as to suggest in the earlx* 
stages, except for the location, the eruption of measles; on close 
examination, howex'er, the lesions are seen to be more sharply 
defined and not elex'atcd. Ordinarily the lesions are numerous. 
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but remain discrete. After the first appearance of the eruption 
it continues to become more conspicuous by- increase in the 
munber and size of its elements and also by changes in color. 
It first changes from a reddish pink to a brighter red, then in 
severe cases to a violet purple. This last change is due chiefly 
to general cyanosis of the patient rather than to extravasation 
of blood, since while many lesions at this stage on pressure are 
foimd to have hemorrhage within them, on pressure or after 
death the greater part of the purple discoloration disappears. 
Occasionally a case is found some of whose lesions, though other- 
TOse typicEil both in appearance and on histologic examination, 
are distinctly palpable as papules. In a certain proportion (23 
of our 181 cases) the true eruption for a few days early in the 
second week was overlain by a diffuse mottled or blotchy ery- 
thema, subsiding before the disappearance of the true eruption. 
The t3TDical eruption of typhus remains in evidence until the 
beginning of favorable defervescence, when it disappears rapidly, 
leaving only slight brownish discolorations; in cases passing into 
a fatal stupor, to be described later, the rash remains prominent 
to the end in spite of normal temperatures. 

The individual lesions when examined by focusing a micro- 
scope of 20 to 40 diameters on their surface, the skin having 
first been cleared with petrolatum, are seen each to consist of a 
tangled network of dilated venules. 

The stage of eruption has certain characteristics to be noted • 
other than the presence of the rash. With its beginning the 
headache of onset has usually disappeared, but from this time 
on one commonly sees an increase in the two chief features of the 
later course, deliriiun and bronchitis. It is chiefly upon the 
course of the second week that the outcome of the case depends. 

Of symptoms at the beginning of this stage most patients 
who are able to specify complain only of general febrile prostra- 
tion, restlessness, insomnia or disturbed sleep, and cough. On 
examination many are objectively out-spokenly delirious. The 
delirium may be either of the exdted or of the dull variety, but 
in our cases excitement was nearly tvdce as common as dulness. 
The facies is apt to show a tense expression, corresponding vuth 
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abnormal mental acti\'iU', or relaxation mth stupor. The face 
is commonly flushed, and the conjunctive in the great majoritj- 
of cases are injected, although this injection becomes more 
constant and intense later. The tongue in all severe cases shows 
beginning drjmess. The throat may or may not show moderate 
redness of the fauces. Labial herpes is infrequent. Cough is 
usually present, but not j'et troublesome; it is at first diy", but 
soon becomes loose, with excessive tracheal secretion. The 
lungs maj' show diffuse musical rales which tend later to dis- 
appear, and may also show crepitant rales at one or both bases 
which are present in most of the cases in the second week. The 
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Fig. 223. — A case of typhus fever showing the typical eruption. 


heart tends to marked acceleration of rate, but rarely shows 
organic murmurs. Occasional cases show absolute irregularity. 
The spleen is often palpable, but rarely extends much beyond 
the costal margin; it tends to recede as the disease progresses. 

IMiite blood counts as reported by Dr. Stella Xaparalska 
on our cases show variations from leukopenia to leukocytosis, 
but most commonly a slight leukocytosis. Cases uith higher 
leukoex’toses showed a higher percentage of mortalitv, but some 
cases vith high white counts failed to show serious sxTnptoms 
or complications. The Weil-Felix agglutination reaction is vert- 
constantly positive. The urine is concentrated and shows sh'cht 
to moderate .albuminuria and cadindruria as in other fevers. 
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From the appearance of tlie eruption onward extends the 
most serious period of the disease. Uncomplicated cases con- 
tinue febrile and more or less delirious, particularly at night, but 
wdthout other special S3miptoms until about the twelfth day the 
patient is found to be distinctly better, quieter and more com- 
fortable, less flushed, and witli rash distinctly fading. The 
temperature is lower and continues to fall either by a series of 
remissions or by a gradual decline, until two or three days later 
it becomes permanently normal. More cases have a more or 
less troublesome cough which may be an important factor in 
their increasing exhaustion. The limgs show numerous crepitant 
rales at one or both bases or even throughout both lungs; moist 
rdles at one or both bases were found in 144 of our 181 cases. 
But as the primary symptoms of typhus subside, as shorvn by 
falling temperature and receding rash, the general condition 
improves rapidly, even though the cough may for a time con- 
tinue. Nearly all severe cases breathe through their mouths, 
which get extremely dry and fissured in spite of all care, render- 
ing nutrition difficult. Incontinence of urine and feces is com- 
mon in the deliritun, and increases the difficulty of nursing. 
But the disappearance of all these symptoms as convalescence 
begins is rapid and satisfactory. 

In the early stages of convalescence patients frequently 
complain of noises in the head, of vertigo, and occasionally of 
nausea. Many have deafness, apparently of central origin. 
A large proportion, even including many who were not suspected 
of delirium, have no memory of events of tire febrile period 
after the onset of the disease. A few show psychic peculiarities 
for a time. But these symptoms all tend to improve. The 
return of strength and nutrition to normal after typhus fever 
is rapid, although the return to normal intellectual \dgor may be 
slow. 

Complications. — In our cases the presence of Iflgh fever and 
of symptoms directly referable to high fever did not seem to be 
the controlling factor in the outcome. Cases with liigh tempera- 
tures showed exhaustion as would be expected in general pro- 
portion to tlie degree of fever, but the self-limitation of the disease 
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could be counted on to assert itself and bring relief before febrile 
exhaustion alone proved fatal. Our fatal cases -were due mainl)’- 
to one or both of two special causes, one incident to the disease 
process of typhus and the other a complication, namely, t}'phus 
encephalitis and bronchopneumonia. 

The occurrence of microscopic lesions in the brain has been 
described in the section on Patholog5^ Clinically in certain 
cases, not necessarilj’’ those that have shown severe sj-mptoms 
in the earlier stages of their course, .but always adults and most 
commonl}’’ patients past middle life, a stupor gradually develops 
during the second week which persists in spite of normal tem- 
peratures until, after a period of increasing emaciation and 
e.xhaustion, the patient dies, most commonly from a terminal 
bronchopneumonia. The condition in this period, which maj' 
last for a week or more, is not one of complete coma, since, 
although the patient cannot be roused to respond to questions 
and often not even to take nourishment, he frequently groans 
persistently and noisil}'', moves his arms restlessly and aimlessly, 
and picks at the bedclothes. Some show constant ^•iolent 
twitcliings and contortions of the facial muscles, and a jerky, 
slightly spastic tremulousness of otlier parts of the body. The 
rash remains e\-ident to the end, even tlrree weeks or more after 
the onset. The temperature (rectal) is commonly normal or 
subnormal through tliis period; the pulse is almost or quite 
impalpable in the cold and cyanotic extremities; tlie respiration 
may be accelerated, but tliere is no e^•ident dyspnea. Some 
hours before death, however, there is a terminal rise of tempera- 
ture and urgent dr-spnea appears. In cases dj-ing in this manner 
llie histologic cerebral lesions are found to be exceptional!}' 
numerous. 

Bronchopneumonia, the most important complication of 
t}-phus, is a factor of confusingly variable significance. In some 
cases it makes its appearance with an immediate diange in the 
whole aspect of the case, converting a case preraously ordinal}' 
or mild at once into one of unfavorable prognosis. In other 
instances areas of more or less extensive consolidation of a lung 
arc found in tlic course of routine e.xamination that resolve in 
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convalescence without the patient at any time sho\ving symptoms 
other than those of uncomplicated typhus fever. The onset of 
bronchopneumonia with symptoms is commonly marked by the 
appearance of rapid labored breathing with acceleration and 
weakness of the pulse. Some cases fall almost immediately into 
a state of collapse, after which death is only a matter of hours. 
Others survdve long enough for recognition of local consolidation. 
It was our experience, however, that of the cases that developed 
urgent pneumonic dyspnea^ in the course of typhus fever few 
recovered; whereas, if consolidation was discovered without 
previous pneumonic symptoms no further unfavorable influence 
upon the course of the disease need be apprehended. 

Parotitis and infection of the submaxillaiy glands occur 
more frequently in typhus than in other fevers, undoubtedly by 
extension of pyogenic infection from the mouth. It is common 
for a number of cases to appear simultaneously in one ward, 
suggesting that the agent of this secondary infection may be 
carried from one patient to others. One such appearance of 
several cases at once occurred in our service; after correction of 
certain imperfections in the system of sterilization of dishes, 
utensils, and mouth-cleaning instruments no more cases devel- 
oped. These infections of salivary glands appear usually late 
in the disease, or even in early convalescence. They manifest 
themselves by swelling and more or less pain in the gland or 
glands attacked, but are not accompanied by much increase 
in fever or marked constitutional symptoms. Nearly all sup- 
purate and require surgical drainage. 

Typhus gangrene is a complication which figures with var3dng 
prominence in different epidemics. In some epidemics, par- 
ticularly among soldiers, it attacks the feet and toes of large 
numbers. In our series it was represented only by the appear- 
ance of gangrenous areas over bony prominences in a few cases. 
In these the first stage was marked by the appearance of an 
area of moderately deep induration with a distinct slightly 
elevated margin. With careful relief of pressure one case was 
arrested at this stage, but the remainder showed in such areas 
during the next two days a progressi\"e discoloration through a 
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dull red to a purplish black. In cases that survaved, the black- 
ened skin and subcutaneous tissue gradually separated as a 
malodorous slough and was removed, leaA-ing a deep crater 
which healed by slow granulation. In one fatal case in a stout 
patient tliere was at the time of death a freshl}- developed area 
of gangrene over the right hip. On incision, postmortem, tlie 
necrosis was found to e.xtend a number of centimeters into the 
■ subcutaneous tissue. Tj’phus gangrene shows a distinct tendency 
to symmetric bilateral distribution, as in both feet, both but- 
tocks, both elbo^vs, or on one hip and on the opposite knee. 

Cases of tj^phus have been reputed to be subject to cutaneous 
sepsis, so mucli so that some have ad\’ised avoidance of hypo- 
dermic medication. In our ser\’ice, however, no instance of 
abscess from a h3'podermic occurred, although hypodermic injec- 
tions were given freelj'. We had one case of severe phlegmonous 
sepsis at the ankle, and one case of erj'sipelas as the terminal 
event in a patient nnth persistent cerebral symptoms. Otitis 
media is not uncommon. 

Through the course of t}'phus the bowels are most commonW 
constipated. Occasionallj’, however, a diarrhea appears as an 
intercunent event. Retention of urine is not infrequent. 

Diagnosis. — In the earlj' days of typhus fever the diagnosis 
can be made only tentati\-ely from the circumstances of tlie 
case and from tlie suggestiveness of the simiptoms of onset. In 
the presence of an epidemic or after knorni e.\posure a patient 
with tliese sjmptoms should be regarded as probabh’- hai-ing 
tj-phus, wliile in tlie absence of other cases the chances of a case 
nith tliese symptoms haidng tj'phus are remote. Bi- the end 
of the first week, on tlie otlier hand, most cases show an eruption 
that places tlie diagnosis beyond question. In a few cases 
diagnosis bj' tlie eruption may be impossible. Cases iiithout 
eruption have been said to occur, tliough this is doubtful. But 
the great source of uncertainty is the presence among t^-phus 
suspects of other skin lesions tliat mai- obscure eruptions that 
would otheni-isc be distinct. :Many tj-phus patients when first 
brought to a hospital are so covered ivith dirt, flea-bites, pedicu- 
losis of long standing, witli pigmentations and scratch-marks 
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new and old, scabies, acne and impetigo, that there is little if 
any undiseased skin to examine. Such cases have to be judged 
by their subsequent course. 

Of distinct assistance in diagnosis is the Weil-FelLx reaction. 
By the curious discovery of its authors it has been found that 
the blood of typhus cases has very constantly a power to aggluti- 
nate cultures of the organism known as Bacillus proteus X-19, 
cultivated in several strains from the urine of typhus patients, 
although this orgam'sm has nothing to do with the production 
of typhus fever. So constant is this agglutinating power, often 
in extremely high dilutions, that some regard the reaction as of 
value for the diagnosis of t3q3hus as great as that of the Widal 
reaction for typhoid. Undoubtedly, in chnics where typhus is 
prevalent diagnoses according to the Weil-Felix reaction are 
rarely in error. It must still be questioned, however, whether 
the non-occurrence of this somewhat peculiar reaction among 
patients in this country is sufficiently proved to warrant our 
making positive diagnoses of typhus fever on the strength of 
this reaction alone. 

In cases where absolute proof of the presence of typhus fever 
is required, one of the skin lesions may be excised under local 
anesthesia for histologic examination. 

In differential diagnosis in the early stages a wide range of 
febrile diseases with sudden onset must be considered. In 
Poland relapsing fever is perhaps the commonest disease to be 
distinguished, but is recognized by its less severe constitutional 
symptoms and by demonstration of spirochetes in the blood, as 
well as by its recurrences. When influenza and typhus were 
both epidemic, early differentiation could be made only tenta- 
tively from the greater prominence of headache and chills in 
typhus, and of general pains and of coryza in influenza. Pneu- 
mom'a, meningitis, malaria, scarlatina, smallpox, and septicemias 
are to be distinguished chiefly by their oivn positive character- 
istics. In these, with the exception of malaria and measles, the 
leukocytosis is greater than is common in early typhus. 

Before the end of the first week the diagnosis in most cases 
of typhus fever is placed beyond doubt by the appearance of 
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the eruption. Yet, as has been mentioned above, there are 
occasional cases in which the eruption is rendered uncertain by 
the presence of other lesions of the shin. If in such cases there 
is the additional difficult}’’ that no history of the mode of onset 
and of the duration of the iUness can be obtained, there may 
be imcertainty in diSerentiating between typhus and typhoid 
fevers. Disregarding history and eruptions, the differences 
between typhus and typhoid patients at the height of their 
respective diseases may be stated as follows: The typhus patient 
commonly seems more acutely ill with a more excited type of 
delirium and rapid pulse; his face is more flushed and his con- 
junctiva; are injected; cough and cyanosis are more apt to be 
present. The typhoid patient is more apt to be in a passive 
somnolent condition, more uniform in his beha\’ior from hour 
to hour, with slower pulse; he may show more paUor and emacia- 
tion, since he may have been ill for a longer period; he is more 
apt to have an enlarged spleen and abdominal distention, and 
abnormalities of tlie stools. The Weil-FeUx and the Widal 
agglutinations and cultivation tests for the typhoid bacillus give 
valuable assistance in such conditions. The later course of the 
case also will usually furnish grounds for a decision, since the 
tj-phus patient ■«'ill improve earlier and more rapidly, or die with 
symptoms of bronchopneumonia or afebrile stupor, whereas 
the tj-phoid patient -aTll improve in the course of a slow tysis, 
the mental condition improving -with the fall in temperature, 
or may die of perforation or hemorrhage. 

Cases of tj’phus fever in terminal stupor may show retrac- 
tion of tlie neck and Kemig’s sign suggesting meningitis, to be 
excluded by lumbar puncture. 

Prognosis. — The mortalitj’’ in tj^ihus fever varies widely in 
different epidemics and perhaps in different peoples and different 
social classes. Some epidemics arc reported to have had mor- 
talities as lugh as 50 per cent.; otliers have had mortalities of 
little over 5 per cent., as was the case with tlie epidemic in Poland 
in 1920. We were told that the Germans in Poland in the 
prc\aous years had had the disease with a larger proportion of 
dcatlis than the native Poles. It was also stated with emphasis 
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by Polish physicians that educated persons, particularly physi- 
cians, who contracted typhus were much more apt to die tlian 
patients from the lower classes. 

The age of the patient is an important factor in the prog- 
nosis. On our service, in which were collected cases of more 
than average severity from the general admissions of the St. 
Stanislaus Hospital, among 40 cases under twenty years of age 
there were no deatlis; among 122 cases of ages under forty, 
6 died, or 4.9 per cent.; among 59 cases of ages over forty, 
18 died, or 30.5 per' cent. The mortality for each decade of age 
above twenty showed a progressive increase. 

In judging the probable outcome of any individual case it 
was our experience that the age of the patient was a more impor- 
tant consideration than the severity of the febrile symptoms of 
the earlier stages of the disease. Younger patients, however 
high their temperatures, almost invariably survived, whereas 
older patients, even though at first they might seem to be mild 
cases, would often suddenly develop bronchopneumonia or 
gradually pass into stupor. Still at any age there are both 
mild cases and severe ones, and in general for that age the 
prognosis is better or worse according to the height of the fever 
and pulse, the severity of the delirium, and the intensity of the 
rash. Cases ■vvith severe bronchitis are somewhat more subject 
to bronchopneumonia, but bronchopneumonia may appear in 
cases in winch the bronchitis has been slight. A high leuko- 
cytosis increases somewhat the gravity of the prognosis. 

Prophylaxis. — ^The prevention and control of large epidemics 
involves the general debusing of populations and the isolation 
as well as debusing of cases, suspects, and contacts. Although 
compulsory debusing has not been instituted among us except 
at quarantine stations, and is not imminent, still all who are in 
positions from which they can influence louse infested classes 
should make an effort to persuade louse ijifested persons to free 
their bodies and clothes of such vermm. 

Typhus patients or suspects should be debused, and the 
course through which each one of them has moved from before 
the onset of s)Tnptoms until e.xit from the debusmg room is to 
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■be considered a trail of danger. All along this trail are pre- 
sumably scattered infected lice, a single bite from any one of 
■n-hich will produce t^'phus in an3’’ non-immune person. Places 
at which such patients have stayed or slept should be quar- 
antined and so treated that no lice can survive in clothes, bedding, 
furniture, floor, or walls. Other parts of the trail, not forgetting 
the ambulance, should be dealt with on similar principles. 
Typhus immunes should be employed so far as is possible in 
dealing -with typhus patients and their surroundings until aU 
lice have been destroj-^ed. All persons who have been in close 
contact vrith a tj’phus patient or suspect should be deloused 
and kept louse free, in quarantine if possible. 

A hospital properly arranged to receive typhus patients 
should have an admission delousing room nlth separate entrance 
and e.\it, so that the patients can be received from the ambulance 
at the entrance, louse infested, and later be passed through the 
exit to the wards louse free. Near the entrance of the delousing 
room tliere should be a large steam-sterilizing chamber, so that 
after the patient has been stripped of all clothing on the stretcher 
at the entrance and removed to the delousing table the clothes 
and blankets, still on the stretcher, can be taken back through 
the door of entrance to the sterilizer. 

The delousing room should have also a table with arrange- 
ment so that water will drain from it not on to the floor. The 
patient should be lifted to this table stripped from the stretcher. 
.All bod}' hairs thick enough to conceal lice should be clipped 
dose, -vrith spedal attention to the pubic and anal regions, since 
body lice as well as pubic flee maj' occur in these locations. All 
clippings should be gathered carefully and either boiled or 
burned. The whole bod)' except the head should then be bathed 
thorouglilj' with soap and hot water, and dried. The head, 
.axilla;, pubic, and anal regions should then he treated with a 
light oil (kerosene) and the same should be rubbed lightly over 
the remainder of the body. The head should then be tied up 
in a cloth; the patient can then be given a night-sliirt and be 
carried to his ward on a dean stretcher. The floor of the delous- 
ing room and the table should be gone over nath kerosene cloths 
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and mops after each case. Passing of all persons from tlie delous- 
ing room to the ward should be reduced to a minimum. 

Both in the delousing room and in the wards all workers 
should wear gowns with stocking-footed trousers sewed to tlie 
waistband beneath the skirt; and in delousing and otlier handling 
of patients rubber gloves should be worn, fitting closely over the 
•wrists of the go-wn. All should be constantly on the lookout to 
detect Uce, botli in the delousing room and in the wards, and 
physicians in charge should keep close supervision of tlie delous- 
ing process to make sure tliat it shall always be performed 
thorouglily. 

After each time they are worn gowns should he sterilized 
by heat or placed 'witli a generous sprinkling of flake naphtlialene 
over each one in air-tight cans for not less than twelve hours. 

Treatment. — Typhus fever is a self-limited disease for wliich 
no specific process of immunization or tlierapy has been estab- 
lished. Its treatment, therefore, consists of measures to insure 
tlie maximum of rest, comfort, protection, and support to the 
patient until in due time spontaneous improvement can occur. 
After delousing, the patient should be made as comfortable as 
possible in liis bed, winch should be protected against soiling, 
and precautions should be taken against his falling out or getting 
to tlie ■windows. Water should be given freely, and a diet of 
liquids and soft solids at least five times a day, with attention 
to caloric value. Cups and utensils should be sterilized after 
use to prevent transfer of secondary" infections. The general 
regime should be mucli like that customary in typhoid, including 
care of the mouth, a four-hourly chart with baths according to 
the temperature readings, and an enema every second day as 
needed for moving the bowels. While laxatives by mouth are 
not contraindicated in typhus, in our cases they proved to he 
strangely ineffectual. Watch should be kept for overdistention 
of the bladder. For headache ice-bags are useful; antip3'Tetics 
should be used -with caution if at all. Insomnia and slight 
delirium may be benefited by veronal or its substitutes. For 
cough preventing sleep codein proved valuable, as well as for 
exhausting discomfort from any cause. Contrary to some 
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teadiiiigs, ve found morphin hypodermically of distinct advan- 
tage for such purposes where codein failed. In ^^olent delirium 
it was our aim to emploj’’ phj’-sical restraint only to guard against 
une-xpected escapes, and not to limit motion in bed, relying 
rather on hydrotherapy and sedatives. Hyoscin, hypodermically, 
either with or without morphin, proved effectual where neces- 
sary'. The routine use of stimulants, such as digitalis and 
strychnin, is probably of little value. In critical conditions 
from bronchopneumonia camphor and caffein may be of benefit. 
We were xmable to use strophanthin as advocated by Danielo- 
polu. In cases passing into stupor nasal or esophageal tube 
feeding is indicated, but when once the stupor is established 
there is little hope of the patient’s recovery'. Danielopolu in 
such cases reports striking success by' injecting 500 c.c. of a 
solution of chlorin, 0.04 per cent, in normal salt solution, intra- 
venously, twice a day. His report, however, did not reach us 
in time to enable us to test the method. 

In parotitis, ice-bags may' diminish the pain and possibly 
abort the process. Later, poulticing may prepare the way for 
incision. In threatening gangrene all pressure should be removed 
from the part involved nath the greatest care by appliances 
adapted to the position. Other complications are to be dealt 
with as is done in other diseases. In convalescence no treat- 
ment is necessary e.\cept for protection against too early' resump- 
tion of mental work. 
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Lunt, who was full-time medical supervisor at tlie school, from 
the careful family history and past history of tlie boy as supplied 
by his parents, and from careful measurements. In addition, 
a:-rays of almost all the boys were made by Dr. George Hohnes and 
the findings taken into consideration. On the basis of tlus evi- 
dence, it was felt that tlie present material could be divided into 
normal and abnormal groups more accurately than has usually 
been possible. Owing to the stress of other duties. Dr. Lunt 
turned over the necessary data to the writer for analysis. His 
painstaking notes are gratefully acknowledged. 

The weight of these boys (and similarly the height and chest 
girth) may be considered from two viewpoints : 

1. Which of the current standards approaches most nearly 
to the observed weights of these healthy boys from well-to-do 
families who are living under ideal healtli conditions? 

2. Judged by the standard just chosen, how many of tliese 
school boys are under weight, and how many are fat? 

The scarcity of pubh'shed data on selected subjects such as 
these and the great importance of further study of them have been 
discussed by us in a similar report on Groton School boys, and 
will be amplified in a paper now in preparation regarding children 
in a country day school (Rivers). 

Measurements. — ^All the observations were made by Dr. 
Limt. 

Age was recorded to the nearest birtliday. 

Height, chest girth, and weight were all taken stripped, and 
to the nearest' quarter-inch and nearest pound. 

The circumference represents the midpoint between the two 
values taken at full expansion and forced expiration, exactly at 
nipple level, arms dependent. The reasons for preferring this 
average to the measurement in the resting (talking) position, and 
this len)el to the axillary (second costochondral junction) or to the 
xiphoid level, 'vvill be given together with fresh data in the paper 
on Rivers’ School boys. 

This perimeter of the thorax affords a quantitative instead 
of an impressionistic estimate of the types .of physique wliich 
various observers take into account in interpreting normality. 
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The subcutaneous layer of fat on the chest imfortunately intro- 
duces an error in many cases, and worse than that, a variable 
error; but at present there seems no satisfactoiy method of dis- 
counting it. 

Method of Testing Standards. — ^This simple procedure has 
been fully described in a pre\dous paper on adults. In brief, the 
difference between the actual weight of each person and the 
weight as predicted for hiTri by the method being tested, was first 
noted in pounds, then translated to a percentage of the actual 
weight. This percentage is clearlj' necessarj', since, for ex- 
ample, 14 pounds’ divergence from the weight of a person of 200 
poimds is only 7 per cent., whereas in a child of 100 pounds the 
prediction error is serious, namely, 14 per cent. 

Then tliese percentage de\dations from the 130 calculated 
weights were summed and averaged, }-ielding the mean per- 
centage error for the particular metliod (weight table or formula) 
under consideration. 

TABLE I 

Size Standard for Private School Boys 


Referred to .•\ge at Nearest Birthday. 

Based on .Averages from 380 Boarding and Country Day School Boys After 
Exclusion of Those Subnormal on Physical Examination. 


Ase nearest birthday. 

Height, net, in inches. 

Chest girth, mean, net, 
in inches. 

Number of boj*s. 

6 

45.7 

22.9 

3 

7 

48.1 

22.8 

6 

s 

32.1 

24.8 

16 

9 

55.8 

25.3 

19 

10 

56.0 

26.2 

16 

11 

56.8 

27.0 

19 

12 

59.7 

27.6 

15 

13 

60.1 

28.5 

30 

14 

62.8 

30.0 

42 

15 

66.2 

31.7 

69 

16 

68.2 

33.7 

54 

17 

68.8 ; 

34.3 

47 

IS ‘ 

70.0 

35.2 

29 

19 

70.1 

35. S 

14 

20 

(71.5) 

(40.5) 

(1) 
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TABLE II 

Weight Standard for Private School Boys 


Referred to Nearest Half-inch of Height. 

Based on Averages from 380 Boarding and Country Day School Boys After 
Exclusion of Those Substandard to Physical Examination. 


Height, net, to 
nearest H inch. 

Wt., net, to 
nearest lb. 

Number of 
boys. 

Height, net. to 
nearest inch. 

Wt., net, to 
nearest lb. 

Number of 
boys. 




60. 

86 

11 

44.5 

40 

1 

60.5 

89 

5 

45. 

40 

0 

61. 

92 

11 

45.5 

42 

0 

61.5 

95 

6 

46. 

44 

2 

62. 

97 

12 

46.5 

44 

0 

62.5 

101 

4 

47. 

45 

1 

63. 

104 

6 

47.5 

45 

0 

63.5 

107 

4 

48. 

45 

3 

64. 

110 

9 

48.5 

47 

1 

64.5 

112 

2 

49. 

49 

2 

65. 

114 

18 

49.5 

52 

0 

65.5 

117 

13 

SO. 

54 

4 

66. 

119 

15 

50.5 

56 

0 

66.5 

122 

11 

51. 

57 

1 

67. 

125 

11 

51.5 

58 

0 

67.5 

129 

14 

52. 

59 

5 

68. 

132 

16 

52.5 

61 

1 

68.5 

135 

11 

53. 

63 

10 

69. 

137 

16 

53. 5 

65 

4 

69.5 

139 

12 

54 

66 

6 

70. 

140 

12 

54. 5 

68 

4 

70.5 

142 

14 

55. 

69 

3 

71. 

144 

15 

55.5 

71 

6 

71.5 

148 

8 

56. 

72 

11 

72. 

152 

7 

56.5 

75 

2 

72.5 

156 

4 

57. 

77 

7 

73. 

160 

3 

57. 5 

79 

5 

73 5 

161 

2 

58. 

SO 

9 

74. 

162 

1 

58. 5 

82 

3 

74.5 

162 

2 

59. 

84 

9 

75. 

161 

1 

59 5 

85 

3 

75.5 

169 

1 


Standards Studied. — These have been ratJier tlioroughJy de- 
scribed in tlie paper on Groton School boys and need not be re- 
peated e.x'cept for the new tentative Ideal Tables, which are given 
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TABLE III 

Weight Standard for Private School Boys 
Referred to Nearest Half-inch Chest Girth. 


Based on Averages from 3S0 Boarding and Countrj' Day School Boys After 
Exclusion of Those Substandard to Physical Examination. 


Chest-girth, net, 
to rearest H 

Wt.» net, to 
nearest lb, * 

ICumberof 

boj*s. 

Chest girth, net, 
to nearest H ha. 

Wt., net. to 
nearest lb. 

Nnmberoi 

boys. 

21.5 

37 

1 

31.5 

116 

14 

22. 

40 

0 

32. 

120 

13 

22.5 

43 

3 

32.5 

123 

14 

23. 

47 

4 

33. 

127 

19 

23.5 

51 

1 

33.5 

130 

16 

24. 

54 

13 

34. 

134 

13 

24.5 

58 

3 

34.5 

138 

24 

25. 

62 

11 

35. 

141 

22 

25.5 

66 

8 

35.5 

145 

9 

26. 

70 

12 

36. 

149 

IS 

20.5 

74 

7 

36. 5 

153 

7 

27. 

78 

16 

37. 

157 

7 

27.5 

82 

16 

37.5 

161 

5 

28 

, 86 

11 

[ 38. 

165 

1 

■ 28. 5 

1 90 

17 

.38.5 


1 

29. 

1 

13 

39. 

176 

1 

29.5 

i 98 

15 

39.5 

181 

0 

30. 

i- 103 

14 

40. 

187 

1 

30.5 

107 

16 

40.5 

192 

1 

31. 

112 

13 

\ 

■ 




in Tables I, II, and III. The use of the size table needs no de- 
scription. In predicting weight the two proposed tables are to 
be apjilied simultaneoush*, reading from Table 11 the weight-for- 
height, and from Table III the weight-for-chest, then averaging 
these two values to obtain the predicted (or average normal) 
weight. 

Results . — Regarding Height . — The error in estimating tire 
heigh t-for-age was: 

1. According to Ideal Table, 3.16 per cent. 

2. According to Baldwin’s Table, 4.21 per cent. 

Regarding Chest Girth . — The difference between the calcu- 
lated and observed chest girtlis, after conversion from inches into 
percentage of tire observed girth, averaged: 
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1. For Ideal Table, 3.95 per cent. 

2. For Porter’s Table, 6.20 per cent. 

Regarding Weight . — -The relative accuracy of the six standards 
for estimating normal weight was, giving the best first: 

1. Weight for height by Ideal Table combined with weight for 
chest by Ideal Table, with an average error of 4.21 per cent. 

2. Weight for chest by Ideal Table, with an error of 4.99 
per cent. 

3. Wood’s Table of Weight for height, less Bowditch’s al- 
lowances for clothes varying according to age, error of 6.46 per 
cent. 

4. Wood’s Table of Weight for height, corrected to give net 
weight by subtracting 4 pounds throughout, as advised by Wood ; 
error of 6.47 per cent. 

5. Ideal Table of weight for height according to averages by 
inches of heights, with weights for half-inches interpolated; 
error of 6.57 per cent. 

6. Bomhardt’s Formula; error of 6.92 per cent. 

Comparing the above order of accuracy with the results foimd 

in a similar study on Groton School boys, we find that the first 
three standards in order are exactly the same in both studies, 
while the last three standards vary somewhat in order. The 
consolidated results will be discussed in a separate paper de- 
scribing the manner of construction of the tentative Ideal Tables, 
but it may be stated that these tables appear from the evidence 
at present available, and here shown, to be the most suitable for 
judging the normality of children of the “higher economic classes’’ 
(Faber), whether seen in school or in private office work. It is 
within this somewhat limited but not unimportant field that their 
use is here urged. 

Distribution of Thin and Fat Boys in This School. — The 
material in hand may now be regarded from another viev’point — 
that of the individual. If the tentative Ideal Table be accepted, 
for the moment at least, as the best suited to judging this type 
seen in boarding schools, how do the boys in the present series 
measure up to the table? How many are too thin? How many 
are too fat? 
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This may be roughlj’- shown b\’ tabulating the “percentage 
errors” in groups, as in Table 

For this purpose the better procedure would be to recalculate 
the difference between the predicted and actual weights, referring 
the percentage to the predicted weight instead of to the actual 
weight. The greater acauac>' thus obtainable has not seemed 
worth the labor for our present purposes. 

The results are; 

1. Onl}’ 5 boj's, or 4 per cent., of the series were excessively 
thin. 

2. Only 1 boy, or 1 per cent., was too fat. 

3. This apparent normality must be regarded as literalty too 
good to be true; because (a) as discussed in a similar paper on 
Groton boj's, these bo3"s figured in the composition of the stand- 
ard with which the^' have just been compared. This was un- 
avoidable because, if thej' had been omitted, the material would 
have been too small to offer even a tentative standard, (b) 
Furthermore, these 130 boj's represent the remainder after ex- 
clusion of the observations on a certain number of boj-s found 
clinicall}’- abnormal. Such abnormalities are, of course, found in 
anj' school which studies its own students. In the present series 
we have obtained some varieties of abnormality which we be- 
lieved to have no effect on growtli, nameh", those in paragraphs 
1 to 10, below, whereas we have rejected other abnormalities 
(paragraphs 11 to 15 below) which we believe to affect growth. 

Clinically Abnormal Boys. — ^It maj' be of interest to smnmar- 
ize the observations which have seemed to us abnormal. They 
indicate, what maj' prove of value in judging am' particular bo}', 
which phj-sical delations besides those so well described bj’’ 
Emerson, maj- be e.xpected to be accompanied by weight dela- 
tions of significance. 

Abnormal, but Retained. — 1. Old endocarditis (C. C. V. D.) 
perfectlj- compensated, even under exercise: 5 boj's averaging 
3 per cent. (0, 1, 2, 5. 8) over average weight bj- ideal tables, nor- 
mal (2, 7,— 1,-3,— 3) in height, and 2 per cent. (0, 0, — 1, —3, 
— 5) over chest. In other words, chronic cardiac vah-ular disease, 
when compensated, docs not interfere with normal growth. 

VOL. 4 — 120 
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2. Cyanosis and lacliycanlia, due to congenital lieart, init 
extremely vigorous: 1 boy 3 per cent, overweiglit, normal in 
height for iiis age, and normal in chest for his age. 

3. Neurovascular instability: 2 hoys each 3 per cent, over- 
weight; in lieight normal; and in chest girth one nonnal and one 
3 per cent, under normal. 

4. Headache pensistent and unex])laincd: 1 hoy 4 per cent, 
•overweight, nonnal Iieight, anrl 1 ])er cent, over chest. 

5. Ortliostatic albuminuria: 2 hoys averaging 6 jier cent. 
(3, 8) overheiglit, 2 per cent, underheight (7, -3), and 1 per cent. 
(1,1) under chest. Not enougli cases to discuss the interesting 
relation of physical type to posture and albuminuria. 

6. Large liver and spleen, but blood and rest of physical 
examination normal: 1 boy 6 per cent, overweight, 2 per cent, 
under height, and 1 per cent, under chest. 

7. Fish-urticaria: 1 boy 8 per cent, overweight, 3 per cent, 
underheight, and 6 i)er cent, over chest. 

8. Apinirently slight and delicate, but active and free from 
illness or irhysical defect: 2 boys averaging only 3 per cent. (2, 4) 
below normal weight, but 8 ]rer cent. (6, 10) below nonnal height, 
and 9 per cent. (8, 10) below nonnal chest. It would be most 
Interesting to make a continued study, by following up the after- 
histories, of a group of boys of this type, since these two boys 
parallel the interesting case de.scribed by Brown (1920): 

The more he ate, the thinner and stronger he became. He 
played on the baseball team and was iip])arently in tip-to]) 
healtli. We decided that he was one of the “naturally thin” 
children we liear about. 

9. Cough troublesome, but negative physical and rarlio- 
grai)]nc examination: 1 boy whose weight exactly agi'ecd with 
the tables, whose height was 4 per cent, above normal, and chest 
6 per cent, above nonnal. 

10. Boys wliose chest .r-rays were positive, but whose his- 
tories and physical examinations were nonnal; that the general 
average weight was not lowered by these 8 boys is indicated by 
comparison in our usual way of their weights with the combined 
ideal tables: only 1 boy substandard (by about 3 per cent.), 1 
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boy exactly normal, and 6 boys from 1 to 8 per cent., or an average 
of 4 per cent., above the standard. On comparison of the 
height for age of these 8 boys with the Ideal Table, the average 
was 0.5 per cent. (1, 3, 3, 3, — 1, — 1, — 2, — 4) subnormal, and 
similar comparison showed the average chest girth for age to be 
about 2 per cent. (2, 2, — 1, — 2, — ^3, — 3, — 4, — ^5) above normal. 

Abnormal Enough io Require Rejection. — 11. Chest .v-ray 
positive and ob\dously imderweight, though otherwise clinically 
normal: 3 boys averaging 6 per cent. (2, 4, 12) below standard 
weight for height and chest, 7 per cent. ( — 2, 6, 16) below height 
for age, 4 per cent. (4, 4, 5) below chest girth for age. These facts 
are considered of special significance, as indicating in partic- 
ular that boys of this group should be watched strict^, and in 
general as urging the routine physical measurement of school 
children. 

12. Chest a:-ray positive, more or less physical signs, and his- 
tory’ of rather frequent illness: 5 boys averaging 8 per cent. (4, 
6 , 6 , 11, 11) underu-eight, 2 per cent. ( — 3, — 4, — 7, 1, 4) over- 
height, 2 per cent. ( — 2, — 5, — 6 , 12, 13) below chest. 

13. Apparently thin and below par: 4 boys averaging 7 per 
cent. (0, 7, 10, 12) underweight, 3 per cent. ( — 1, — 4, 6 , 10) below 
height, 5 per cent. ( — 2, -f 1, 8 , 13) below chest. Here anthro- 
pometiy is of immediate practical service in distingm'shing the 
periloush' frail from the “naturall}* thin” boj'a described above 
in paragraph 8 . 

14. Apparently too fat, without hj-pophyseal sj-mptoms or 
signs: 4 boys averaging 7 per cent. (0, 6 , 9 , 14) overweight, 3 per 
cent. ( 2 , 2, 3, 5) underheight, 9 per cent. ( — 4, — ^5, — 12, — 13) 
over chest. 

15. Apparently too fat plus some suggestion of Frohlich’s 
pituitary sjmdrome, such as scanty hair on bod}-^: 3 boys aver- 
aging 11 per cent. ( 8 , 8 , 17) above weight, 1 per cent. (1, 1, 2) 
underheight, 6 per cent. (0, — 4, — 13) over chest. 
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Thin and Eat Kova 


Plflcfcncc fjclv/crn i»f edict H wetijlil tVV/) and aclual v/eiyM (W) in percentage 
oi actual 

2\umber of 
hoys. 

fPW Kt'catcT than W by 1] per cent, and over (maximum 

5 


48 

P\V “ w. 

IS 

j. k'BB than W by 1 to 10 per cent 

60 

\l3y 11 per cent, and over (liiglieBt 13 per cent.) 

1 


129 



Discussioii.— What, now, is tJie praclica] use of all these 
figures? 

They show for one thing tliat judgment of the normality of 
the weight and size of private school hoys may be made more 
accurately by the new Ideal Tables than with the standards in 
common use by pediatricians. The rathc-r close rivalry in some 
instances above by these old standards is due, it must be re- 
membered, to the fact that for this study those standards were 
chosen which seemed the most suitable. If, however, we take 
other standards into consideration, we shall find stupendous 
disagreements. For example, there have recently reached this 
country (1) the book by Von Pircjuct describing the weight-for- 
sitting-height standard which he devised, and has found so 
useful in feeding the multitudes of underfed children in Vienna; 
and (2) the book by Dreyer, of Oxford, giving the results of care- 
ful studies of stem-length in relation to weight. Both relate 
weight not to stature, but to the distance from top of the head 
to the seat. Tliis relationship is intensely interesting not only 
for judging weight, but for judging stamina. In this connection 
Hitchcoclc (1893) credits Ruschenberger of our array with the 
following belief : 

It seems probable that the length of the cerebrospinal column 
may be a more valuable element in estimating physical qualifica- 
tions . . . than total stature. ObscTvation has led me to con- 
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jecture that, as a rule, men of average height, made up of a long 
trunk and comparativeh- short lower extremities, possess greater 
power to endure with impimitj- great labor and exposure to 
\-idssitudes of all kinds than men who have comparatively long 
lower limbs and short trunk. 

Studies in adults of the two foreign standards quoted are 
about to be published; but in children observations which per- 
mit the desired comparisons have only recently been collected 
and are now being anal^’zed. For the moment, however, the 
purpose of om- argument will be indicated bj- selecting those cases 
who by our Ideal Tables are normal, and showing how far they 
varj’ from the standards of Von Pirquet and of Dreyer. 

There were (in 114 Rivers’ School boys) 13 such children 
whose actual weights were identical with their theoretic weights 
according to the Ideal Tables. From their observed weights, on 
the other hand, their weights as predicted by Drej’er’s standard 
diverged on the average by 4 per cent., generally too low; whereas 
Von Pirquet’s theoretic weights for these boys averaged 21 per 
cent, in error, in every* instance too high. According to Drey'er’s 
formula most of these boys were too fat, in the worst case by 
9 per cent.; whereas according to von Pirquet’s all the boys were 
too fat by from 12 to 36 per cent.! 

Von Pirquet’s formula accordingly appears totally* useless for 
American private school boys. VTiether Drey*er’s formula n*!!! 
prove, on careful analy*sis of the 114 subjects mentioned, to be in 
general less or more accurate than the Ideal Tables must be a 
re5er\*ed decision. 

Conclusions. — 1. For judging the development and nutrition 
of children of the more fortunate classes of the American popu- 
lation totally* new standards are necessary*. 

2. Sucli standards are tentatively* offered for predicting 
v.'eight, height, and chest girth.' 

3. Simple tests of these tables, together with parallel control 
tests of current standards, are presented. 

4. The results seem to justify* the recommendation of these 
Ideal Tables for use when dealing with boy*s of the upper strata 
of society. 
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S. IJloycr’.s now tiibloa jnay, wlion oxj)eiionco hIkiII uccinnu- 
liito, ]))'()vo .sii])onor. iJaUi in Juincl arc now being analj'zotl. 
i^oooniinondfition ia llioroforo made Dial anybody doing niola- 
bolio Of ofJior work requiring niaxinnnn aceuracy aliould record 
the additional nioasiireinent of stem-length. 'J'he teehnie follows: 

'J'lie length (X) is measured by .seating the subject on the 
floor or on a low table (not a eh.air) with iJie back against the wall. 
Care is laken to see that the sacrum is in contact with the wall, 
and the legs somewliat drawn up, so that the individual sits 
fairly upon his ischial tuberosities, tinder these conditions the 
height of the toj) of the head gives a true measurement of the 
length of the body, and one which is const.snt and incapable of 
variation by the subject. Jf a chair or f)ther form of seat be 
employed in tahing this jueasurement the iiiflividual can by 
"sitting low" or "sitting high” produce at will a variation of as 
much as 3 or more i)er cent. But, .since a subject conscious that 
he is being measured for height tends naturally to produce a full 
measurement, it will be found Unit he intentionally "sits up," 
straightening the spine, tilting the pelvis forward, and rests on 
the contracterl muscles of the thighs ami buttocks instead of on 
his ischial tuberosilies. 'I'he u])parent length — ".sitting height,” 
as it has been termed— is (bus increased by between 2 and 3 j)cr 
cent, above the measurement taken in the manner already dc- 
scriberl. Accorflingly, measurements taken on a seat require to be 
corrected down ii])])ropriately before they can be treated as com- 
parable with the measurements of bodj' ksigth in infants or ani- 
mals (Walker). 

'I’he subject places the backs of the fingers upon the platform 
on which he sils, and, with the fingers jiointing backward and tlie 
knees flexed, lifts the lower jiortion of the body gently backward 
until the lowest bony ])ortion of the os sacrum is in contact with 
the front of the measuring standard, 'fhe back is then straight- 
ened until the b.’ick of the head comes into contact with the 
standard. 1 1 will be found that different persons require to bend 
the knees in different degrees in order to achieve this position. 
'I'he head should be tilted neither up nor down and the eyes • 
shouhl look straight forward (Drcyer). 
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TABLE V 

Original Observations on Normal Boarding-school Boys 


No. 


1 


4 


6 . 

7. 

8 . 

9, 

10 

11 , 

12 , 

13, 

14 

15 
16, 
17, 
IS 

19 

20 
1 


24, 

25, 
26 
27 
28, 

29 

30 

31 


34 

35 

36 

37 

38 

59 

40 

41 

42 

43 


.Ago at 
nearest 
birthday. 

Height rrith- 
oat shoes. 
Inches. 

Chest at 
nipple, mean. 
Inches, 

Weight, 

net. 

Pounds* 

13 

55. 5 

27.3 

73 

14 

58.5 

28. 

76 

13 

56. 

27.5 

77 

14 

58. 5 

28.5 

80 

13 

60. 

30. 

81 

13 

' 58. 

27.5 

81 

13 

62.5 

28. 

82 

14 

57. 

27.5 

82 

13 

59. 

28. 

83 

14 

61. 

28.5 

84 

13 

59. 

29.3 

86 

13 

59. 

29.5 

87 

14 

60. 

29.3 

88 

15 

62. 

28.5 

90 

15 

60. 

29.3 

90 

13 

59. 

29.5 

90 

14 

61. 

28.5 

90 

14 

61. 

29.5 

91 

13 

58.5 

28.3 

92 

14 

63. 

29.3 

94 

14 

65.5 

29.5 

94 

12 

62. 

29.3 

94 

14 

64. 

29. 

94 

13 

62. 

28.5 

95 

15 

61. 

30. 

98 

14 

62.5 

29.5 

98 

13 

60.5 

30.8 

101 

13 

62.5 

30. 

102 

15 

62. 

51 . 5 

104 

14 

61. 

30. 

105 

14 

62. 

31 . 5 

107 

17 

66. 

31.5 

107 

16 

68. 

30.5 

108 

16 

65.5 

30.5 

112 

15 

67. 5 

30.5 

112 

14 

65. 

30.5 

112 

14 

65. 

30.8 

113 

16 

W. 

32.8 

113 

17 

67. 

32 

114 

15 

64.5 

31 5 

114 

15 

65.5 

31 5 

114 

16 

67 5 

32 3 

117 

15 

64. 

32. 

119 
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Ohiginal OnsKUVATiONS ON Normal 

Boarding-school Boys— 

■Coiilinucd 

No. 

Aj'e ttt Height with- 

nearest out shoes, 

hirthday. Inches. 

Chest at 
nipple, mean, 
inches. 

Weight, 

net. 

Pounds. 

44 

IS 

08, 

30.5 

119 

45 

17 

05. 

32. 

120 

40 

18 

05. 

33, 

121 

47 

15 

05.5 

33, 

121 

48 

IS 

05. 

31.5 

122 

49 

17 

07. 

31.5 

12.3 

SO 

18 

05. 

33. 

12.3 

51 

10 

04. 

34. 

124 

52 

IS 

07.5 

32. 

120 

53 

10 

00, 5 

34.5 

120 

54 

17 

07.5 

33.5 

120 

55 

IS 

07.5 

33. 

120 

50 

15 

70, 

34. 

120 

57 

IS 

05.5 

32.5 

120 

58 

IS 

08.5 

35.3 

127 

59 

10 

00.3 

33.5 

127 

GO 

17 

07.5 

33, 

127 

01 

IS 

08. 

33.5 

128 

02 

17 

00.5 

.34,5 

128 

03 

15 

08.5 

32,5 

129 

04 

10 

09, 

35, 

130 

05 

17 

09. 

33,3 

130 

00 

14 

07. 

.34,5 

131 

07 

15 

00,5 

33.3 

1.32 

08 

10 

00. 

.3.3. 

1.32 

09 

18 

72, 

.33.5 

132 

70 

19 

00. 5 

34.5 

132 

71 

18 

71,5 

34.3 

133 

72 

17 

08. 

3.3. 

133 

73 

18 

05.5 

.35. 

133 

74 

15 

00. 

.33, 

1.34 

75 

15 

08 

33. 

134 

70 

17 

70,5 

34.5 

1.34 

77 

16 

08.5 

.34.5 

135 

78 

18 

07. 

.34. 

1.35 

79 

18 

70.5 

35. 

135 

80 

IS 

05. 

35. 

1.30 

81 

17 

09.5 

.33,5 

1.37 

82 

18 

71. 

33.8 

1.37 

83 

17 

09. 

.34.3 

1.38 

84 

10 

70 

34.5 

138 

85 

18 

07. 

35.8 

138 

80 

17 

07. 

34.3 

1.38 

87 

17 

09. 

.33. 

138 

88 

18 

71, 

.30.3 

1.39 
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Original Observations on Normal Boarding-school Boys — Cor.iinued 


No, 

Ape at 
nearest 
birthday. 

Height with- 
out shoes, 
leches. 

Chest at 
nipple, mean, 
inches. 

Weight 

net. 

Pounds. 

S9 

19 

69. 

35. 

139 

90 

17 

70.5 

33.5 

139 

91 

19 

71. 

35. 

140 

92 

IS 

69. 

35.5 

140 

93 

17 

68.5 

34.3 

141 

94 

15 

69.3 

33.3 

142 

95 

15 

67.5 

34.3 

142 

96 

16 

6S.5 

34.3 

143 

97 

16 

69.5 

35. 

143 

9S 

16 

69. 

34. S 

143 

99 

19 

6S.5 

35. S 

144 

100 

17 

6S.5 

34. S 

144 

101 

IS 

69.5 

34. 3 

145 

102 


70. 

34.3 

146 

103 

17 

70. 

33.5 

147 

104 

16 

71. 

35. s 

147 

105 

17 

66. 

36.5 

147 

106 

17 

6S. 

35. S 

147 

107 

IS 

70.3 

35.3 

14S 

lOS 

19 

72.5 

34. s 

14S 

109 

16 

72. 

34.3 

150 

no 

19 

70.5 

36. 

150 

Ill 

19 

71. 

35. s 

151 

112 

IS 

75. 

35.5 

152 

113 

16 

70.3 

35. 

153 

114 

17 

72. 

36.3 

153 

115 

17 

71. 

35.5 

153 

116 

19 

6S. 

56 

154 

117 

16 

71. 

34. s 

155 

118 

16 

70.5 

35. S 

15S 

119 

IS 

69.5 

57 

159 

120 

16 

71. 

36.5 

159 

121 

IS 

74. 

55. 

159 

122 

IS 

70. 

37. 5 

159 

123 

IS 

71. 

37. 

161 

124 

19 

75 

35. 

165 

125 

IS 

70. 

35. s 

167 

126 

IS 

75.5 

37. 

169 

127 

IS 

73.5 

37.5 

170 

12s 

19 

72 

40 

172 

129 

15 

74.5 

37 . 3 

17S 

130 

20 

71.5 

40 5 

1S3 



1914 


HORACE GRAY 


Tliis is practicable in any sdiool, to judge by the extensive 
experience of Porter (1893): 

The larger part of the measurements were made by the 
teacliers, whose hearty co-operation and efficient service in this 
work should earn them tlie gratitude of every friend of science. 

We are indebted for tlie opportunity to make this study to 
the founder and present headmaster of the schooL, hlr. Frederick 
Winsor. 

The original observations seem worth recording, in \dew of the 
paucity of similar data, and are therefore shown in Table V. 
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Abdosien, acute, in children, vomit- 
ing in. Sept., 441 
routine examination. Jar,., 1200 
Abdominal angina, Jidy, 297 
diagnosis, July, 29S 
prognosis, July, 29S 
treatment, Ju/y, 298 
reflex, .Vor., 714 

sjTnptoms. of myocardial Insuln- 
dency, ju/y, 2S9 

Abscess of lung, localized pyopneumo- 
thorax and, differentiation, Ju/v, 
98, 

Eubdiaphragmatic, Jan., 1063, 1065 
cletation of diaphragm in, Jan., 
1063 

Acidosis, Sep/., 644 
causes of, July, 348 
dinical significance, Ju/y, 345 
presence and degree of, methods for 
determining, Ju/y, 354 
treatment of, Ju/y, 355: Sept., 645 
Acromegaly, 3[crcl:, 1465 
with supervening dyspituitarism, 
case illustrating, March, 1469 
Acupuncture in lumbago, Jan., 977 
Addis and Wulbur’s method of estimat- 
ing urobilin and urobilinogen, July, 
287 

Addison’s anemia, Jan., 1239 
disease, Jan., 1255 
case illustrating, Jan., 1228, 1255 
symptoms, Jan., 1255 
treatment, Jan., 1263 
Adherent pericardium, A’trr., 835 
operatlxo treatment, Ncv., 852 
Adhcsi%-e pericarditis, chronic, eti- 
ology of, -Ve:-., 851 
operatn-e treatment, iVer., 852 
pleuritis, high position of diaphragm 
as result of, Jan., 1060 
Adiposis dolorosa, Jan., 1149 

generalized diffuse form, Jan., 
. 1150 

localized diffuse form, Jon., 1150 
nodular form, Jan., 1150 
pathology, Jan., 1151 
treatment, Jan., 1152 


Adiposogenitalis, March, 1465 
Adolescent epilepsy, relation of pituit- 
ary to, March, 1464 
Adrenal asthenia, March, 1443 
function, July, 60 
line, white, Jan., 1230 
Adrenalasthenia, March, 1442 
Adrenalin, July, 61 
Adrenals, July, 61 

deficiency of, basal metabolic rate 
in, A’pf., 782 

Adrenotrope with gastric symptoms, 
case illustrating, March, 1462 
Agrostis alba as cause of hav-fever, 
May, 1678 

Air-hunger, March, 1582 
Albuminuria associated with diabetes, 
ju/y, 177 

orthostatic, diagnosis of, March, 
1599 

etiology of, March, 1596 
prognosis of, March, 1600 
spinal brace in treatment, March, 
1595, 1602 

symptoms of, March, 1598 
treatment of, March, 1600 
Alcoholiccirrhosis, definition, Sep;., 556 
frequency of jaundice and ascites 
in. Sept., 559 
symptoms. Sept., 559 
Alcoholism, some manifestations, 
Jan., 1285 

Aleukemic myelosis, acute, case illus- 
trating, March, 1615, 1623 
chronic, case illustrating, March, 
1620 

Ambrosia artemismfolia as cause; of 
hay-fever, -Vfay, 1678 
trifida as cause of hav-fe\-er, Mav, 
1680 

.Amenorrhea, endocrine, iVor., 665 
diagnosis of, Kcr., 679 
hormonic signs, .Vcr., 683 
symptoms of, A'pr., 689 
treatment of, Kpv., 690 
.Amitotic raxeloblasts, March, 1613 
.An®mia infantum pscudolcukrcmica, 
Jan., 1 132 
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AnalEcsia, Nov., 700 
Aiiapliylaxis, food, diet in oczcnia 
fiom, July, 304 

Anasarca, relief of, in advanced iieaiT 
failure, July, 137 

Anemia, aciilc aplastic, retinal lienior- 
rliage in, Jau,, 1098 
Addison’s, Jau,, 1239 
aplastic, in early life, Jau., 1132 
curable cases, il/ny, 1733 
idiopathic, Jau., 1239 
in early life, Jau., 1125 
treatment, Jau,, 1137 
myxedema with. May, 1733, 1743 
pernicious, Jau., 1017, 1239 
basal metabolism in, March, 1412 
etioloEy of, Jau., 1240 
gastro-intestinal symptoms, Jau., 
1239 

in early life, Jan,, 1131 
treatment, Jau., 1138 
of pregnancy. May, 1733 
prognosis of, Jau., 1252 
retinal hemorrhage in, Jan., 1097 
spinal cord symptoms, Jau,, 1239 
symptoms of, Jau., 1239 
treatment of, Jau,, 1024, 1253 
primary, in early life, Jau., 1130 
splenomegaly with, in early life, 
Jau,, 1130 

|)seudoloul<cmic, in early life, Jan., 
1132 

cause, Jau., 1133 
symptoms, Jau., 1134 
treatment, Jau,, 1138 
secondary aplastic, retinal hemor- 
rhage in, Jau., 1098 
in early life, Jau., 1127 
causes, Jau., 1127 
symptoms, Jan., 1129 
types of, in early life, Jau., 1125 
varieties of, in early life, Jan., 1125 
Anesthesia, Nov,, 700 _ 

Aneurysm of descending aorta, Scl>t., 
459 

diagnosis. Sept., 462 
etiology. Sept., 400 
treatment. Sept., 470 
of thoracic aorta, Jau., 1083 

cases illustrating, Jau., 1084- 
1090 

Angina, abdominal, July, 297; March, 
1492 

diagnosis of, July, 298 
prognosis of, July, 298 
treatment of, July, 298 
false, March, 1492 
mitior, March, 1492 
mock, March, 1492 
|)ectoris, .March, 1491 


Angina pectoris, treatment, March, 
1504 

sine dolore, March, 1492 
tobacco, March, 1501 
Angle, rectosigmoid, Nos., 901 
subcostal, costal margins, move- 
ments of,_ /on., 1050 
Angor nbdoininus, July, 297 
Antihemolysin, March, 1512 
Antipneumococcus scrum in lobar 
pneumonia, July, 191 
in streptococcus pneumonia, July, 
204 

Anlithrombln, Jau,, 1006 
Aorta, descending, aneurysm of. Sept., 
459 

diagnosis, Sep!., 462 
etiology, Scpl., 460 
treatment. Sept., 470 
thoracic, aneurysm of, Jan., 1083 
cases illustrating, Jan,, 1084- 
1090 

Aortic disease, pain in, March, 1499 
insuflkiency, case illustrating, 
March, 1317 

Aortitis with attacks of auricular 
fibrillation, July, 325 
Aplastic anemia, acute, retinal hemor- 
rhage in, Jan., 1098 
in early life, Jan., 1132 
.secondary, retinal hemorrhage in, 
Jau., 1098 . ■ 

I Appendicitis, acute, diagnosis, early, 
suggestions regarding, Scpl., 
449 

symptoms of. Sept., 452 
Arborization block, March, 1323; 
July, 298 

Arhythmia, case illustrating, March, 
1323 

cxtrasyslolic, Jau., 1220 
tni.\cd, Jau., 1224 
perpetual. May, 1710 
sinus, Jan., 1219 

Arsphenamin, jaundice following ad- 
ministration, March, 1293 
cases illustrating, March, 
1293-1303 

Arteries, eoronary, disease of, March, 
1491 

pain in, March, 1498 
physical signs, March, 1502 
Arteriosclerosis, retinal hemorrhage 
in, Jan., 1095 , , 

Arthritis, chronic, with kunbhasis, 
duodenal biliary drainage m, 
Jan., 1153 

complicating scarlatina, March, 
1566, 1568 

focal infection and, A'ot., 655 
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Aseptic fevers, Xov., 750 
Asphj-xia as cause of c>‘ano5i5 in new- 
born, Sep!., 596 

Aspiration, exploratorj', of chest, in 
encapsulated pleural effusions, July, 
72 

Asthenia, adrenal, March, 1443 

neurocirculatorj", March, 1522; 
Xoc., 754 

\'ariability of blood-pressure in, 
July, 257 

neurosis in, March, 1544 
Asthma, bacterial. May, 1751 
emphj-sema associated mth. May, 
1753, 1754 

perennial, -l/cy, 1751 
pollen, -ITay, 1753 

relation of sputum bacteria to, -1/av, 
175S 

vaccine treatment, -Ifay, 1751 
Atelectasis, congenital, Sep!., 595 
prognosis of, Sepi., 59S 
treatment of, Sepi., 59S 
Atherosclerosis, presclerotic stage, 
July, 296 

.■\tony of rectosigmoid, -Ver., 907 
Auricular fibrillation, Julv, 307; Jar.., 
1221; Afay, 1910 

aortitis with attacks of, July, 325 
case illustrating, March, 1317 
clinical diagnosis, July, 307 
digitalis in, Noe., SS5; -Ifoy, 1711 
discussion, description, and tabu- 
lation of amrious trvpes, Inlv, 
314 

from fright, July, 331 
physical signs, July, 307 
transient, July, 330 
due to coffee, July, 330 
with hypertension, July, 333 
treatment, July, 307; .Ifay, 1711 
anricties and manifestations, July, 
307 

flutter, Jan., 1219, 1221 
digitalis in, A’nr., SS5 
tachycardia, paroxN'smal, May, 
170S, 1710 

Auscultation in diagnosis of mitral 
stenosis, Sep!., 3S9 
Arotemia, July, 13 

Il.tntNSK! reflex, Noe., 713 
Back, lower, pain in. Jar,., 973 
treatment, Jcj!., 9S7 
Bacteria, sputum, relation of, to 
asthma. May, 175S 
Bacterial asthma. May, 1751 
Banti’s disease in early life. Jar.., 1136 
treatment. Jar.., 1139 


Basal metabolic rate in deficiency of 
adrenals, Nor., 7S2 
of gonads, Noe., 7S1 
in endocrine disturbance, Noe., 
775 

in pituitarism, Noe., 777 
in pluriglandular sandromes, 
Noe., 1S2 _ 

in thjToidism, Noe., 775 
metabolism, clinical \-aiue, March, 
1403 

determination, March, 1403 
limitations of, in diagnosis, 
March, 14S3 

with Benedict portable respira- 
tion apparatus, March, 1404 
in diabetes mellitus, March, 1410 
in disease, -1/arr/;, 140S 
in diseases of thjToid gland, 
March, 1415 

in heart disease, March, 1411 
in hyperth\Toidism, Jar.., 1001; 
March, 1415 

in leukemia, March, 1412 
|n nephritis, March, 1411 
in ob^itv, March, 1409 
|n pernicious anemia, March, 1412 
! in tuberculosis, March, 1414 
in typhoid fever, March, 1415 
xtalue of, Jan., 9S9 
Belching, March, 1592 
Benedict portable respiration appa- 
ratus, determination of basal met- 
abolism with, March, 1404 
Bilateral lobar pneumonia, ScpI., 575 
Bilious attack, March, 1590, 1591 
Bilirubin, July, 2S6, 2S7 
Bladder, stuttering, Sep!., 640 
Block, arborization, March, 1323 
buffer substances, July, 347 
changes in subacute and chronic 
non-tuberculous pulmonary in- 
fections, Noe., 825 
con^■alesccnt, in scarlatina, March, 
1559 

leukemic, oxidase reaction of cells 
in, March, 1614 

normal, leukocvtcs of, March, 1609 
routine examination. Jar.., 1202 
tampon substances, July, 347 
tests for examination of stomach, 
Sep!., 500 

transfusion, practical aspects, 
March, 1509 

urea nitrogen determination, Sep!., 
516 

Blood-clotting, Hotvell’s thcorv. Jar.., 
1006 

Morawitz's thcorv. Jar.., 1005, 
1006 
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Ulood-prcsstirt', capillary, clinical de- 
termination, July, 2.39, 248 
Kraiiss' nictliod of determinuiK, 
July, 248 

effeclB of exercise on, July, 257, 
270 _ 

estimations, technic of, July, 209 
readings, high, interpretation of, 
July, 257 

residual, July, 25') 
variability of, in hypertension, July, 
257 

in hypotension, July, 257 
in irritable heart of soldiers, July, 
201, 202 

in ncurocirciilatory asthenia, 
July, 257 

in normals, July, 257 
venous, clinical determination, July, 
239, 240 

Gltrtner's method of determining, 
July, 243 

Moritit and von 'rabora's method 
of determining, July, 244 
Dlpod-serum of convalescent patients 
in treatment of lobar and influenzal 
pneumonia, Jati., 937 
Blood-sugar curve, March, 1388 
Boarding-Bcliool boys, size and weight 
in. May, 1899 

Body-wciglit method of administering 
digitalis, July, \55 
Bones, Paget’s disease of, Nov., 829 
Bowels, management of, in advanced 
heart failure, July, 131 
P ■■ size and weight 

Brace, spinal, in treatment of ortho- 
static albuminuria, March, 1595, 
1002 

Brain, tumor ofj Nov., 921 
Braiicr’s operation for adherent peri- 
cardium, Nov., 853 

Breakfast, test, in examination of 
stomach. Sept., 497 
Breast feeding, complemental, Nov., 
729 

supplemental, Nov., 734 
Broadbent's sign, _Nov., 852 
Bronchial tetany in child. Sept., 59.5, 
000 

treatment, 002 
Bronchopneumonia complicating ty- 
phus fever. May, 1889 
Bruit dc tahourka, Jan., 1088 
Buerger's disease, Jatt., 1012, 1013 
treatment, Jan., 1014 
Buffer substances of blood, July, 
347 

Buttons, Dc Mussy’s, Jan., 1050 


CALOHiMin'un, 'I'issot, Jan., 995 
Calorimetry, Jan.j 989 
application of, m clinical medicine, 
Jan., 989 

Cancer. Sec Carcinnyiu. 

Capillary pressure, clinical determinn- 
_ tion, July, 239, 249 
Krauss' method of determining, 
July, 248 

spring tonometer for measuring, 
Jiily,^ 250 

thrombosis, Jati., 1007 
Capsules, glass, for testing venous 
pressure, July, 240 
Carcinoma of esophagus, Jan., 1285 
analysis of data on 29 castvs, 
Jan., 1279 

cases illustrating, Jan., 1205- 
1277 

pulmonary complications, Jan., 
1265 

of stomach, diagnosis. Sept., 492, 
510 _ 

.r-rays in diagnosis. Sept',, 510 
Cardiac action, regular^ Jan., 1217 
area, routine examination, Jan., 
1196 

rhythms, abnorinal, Jan., 1207 
differentiation, Jan., 1215 
Cardiolysis for chronic mediastlno- 
pericarditis, Nov.,_ 835 
Cardiopathies artcrielle, July, 298 
Cardiovascular disorders, fimctioiinl, 
in phthisis, March, 1521 
thyrogcnic, in phthisis, March, 
1523 

Case for diagnosis. Sept., 643 
Cells, leukosarcoma, March, 1613 
oxidase reaction, in leukemic blood. 


March, 1614 

Cerebral hemorrhage as eausc of 
cyanosis in newborn, .Sept., 
.597 

retinal hemorrhage in, Jan., 1095 
Cercbro.spinal syphilis, gastric symp- 
toms, Jan., 1117-1123 
unusual manifestations, Jan., 

nil 


Chaddock reflex, Nov., 713, 714 
Chemical fever, Nov., 749 
Chest, exploratory aspiration, m en- 
capsulated pleural effusions, July, 


secondary changes in, assoewted 
with encapsulated pleural effu- 
sions, July, 117 

Chlorosis in early life, Jan., 1130 
treatment, Jan., 1138 
thrombosis in, Jan., 1009 
Chorea, neurologic aspects, h/ay, 1803 
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CircuIator>' disturbances of preg- 
nane}-, jtdy, 179 

Cirrhosis, alcoholic, definition of. 
Sept., 556 

frequency of jaundice and ascites 
in. Sept., 559 
symptoms, Sept., 559 
of liver, classification. Sept., 555 
factors influencing production of 
s}-mptoms in. Sept., 557, 559 ! 

of unkno^\'n etiolog}-. Sept., 564 | 
showing jaundice and ascites, 1 
Sept., 555 

observations on frequenc}- 
of s}-mptoms and signs. 
Sept., 561 

time of appearance. Sept., 
559 

s>-philitic. Sept., 556 
s}-mptoms of. Sept., 565 
Climacterium, July, 67 
and puberty, July, 59 
Qinic, medical-social. Sept., 371 
Clinical medicine, routine procedures 
in. Jar,., 1173 

Coffee, transient auricular fibrillation 
due to, July, 330 
Colchicum in ^out, Jan., 1043 
Collapse, massive, of lung, diaphragm 
in, Jan., 1062 

Colon, iliac, spasm of, A'of., 904 
Complemental breast feeding, iW., 
729 

Compression methods for determina- 
tion of \-enous pressure. July, 240 
Conrato’s disease, Ncr., 849; hfarch, 
1333 

Congenital atelectasis. Sept., 595 
prognosis. Sept., 59S 
treatment. Sept., 59S 
heart disease in phthisis, March., 1530 
jaundice, March, 1305 
Constipation and eczema in an infant 
from an excess of fat in modified 
milk. Sept., 585 

chronic, clinical types, Xor., 901 
_ treatment of, S'or., 902 
simple, uncomplicated, -Ver., 902 
■^ntractures, rectal, iVor., 904 
Con\alescence, management of, in . 

lobar pneumonia, March, 1423 
Com as cause of hay-fever. May, 1677 
Coronarx- arteries, disease of, March , . 
1491 : 

pain in, March, 1498 
ph}-sical signs, March, 1502 
Corpora lutea, -Yer., 691 
Corpus lutcum, -Ver., 691 
'Costal margins of subcostal angle, 
mox-ement, .Jon., 1050 


QSugh in subacute and chronic non- 
tuberculous pulmonarv infections. 
-Von., 821 

Cranial nerve function, practical 
points about, Kov., 707 
Creatinuria in hvperthxToidism, 
March, 1401 

Cremasteric reflex, -Yor., 714 
Curschmann, ice liver of, Xov., 849 
C\-anosis in newborn, causes. Sept., 
'596 

Cyclic vomiting in children. Sept., 443 


i Dactylis glomerata as cause of hay- 
fever, May, 1677 
De Mussy's buttons, Jan., 1056 
Decerebrate rigidit}-. Sept., 431 
Degeneration, Zenker’s, in influenza, 
July, 52 

Delirium cordis. May, 1710 
Dementia, postmeningitic, Kov., 919 
praecox. No:-., 926 
Dercum’s disease, Jan., 1 149 
Dermacentroxenus rickettsi, Mav, 
1881 

Desquamation in scarlatina, March, 
1557, 1558 

Diabetes, albuminuria associated 
•vnth, July, 177 

i critical period of hypoglycemia in 
' undemutrition iii, May, 1728 
dangers of fat in diet. May, 1725 
glycosuria associated with, case 
illustrating, March, 1376 
mellitus, basal metabolism in, 
March, 1410 

dx-sbasia angiosclerotica in, Jul\-, 
'237 

gangrene in, July, 234 
herpes zoster in, July, 237 
neuralgic pains in, July, 234 
neurologic causes, July, 209 
treatment, July, 238 
conditions due primarilv to, 
July, 226 

not due primarilv to, Julv, 

236 

of doubtful origin in, July, 

237 

effects, July, 226 
treatment, July, 238 
polx-neuritis in, July, 236, 237 
reflexes in, July, 226 
ulcerations in, July, 234 
use of 5 per cent, vegetables in, 
A'er.. 865 

pliability of diet in. May, 1723 
practical lessons for phx-sicians and 
patients in. May, 1725 
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Diabetes, pseudotabes, Jnly, 231 
Diabetic kidney, July, 177 
Diagnosis, case for. Sept., 643 
Diaphragm, anatomic considerations, 
Jan., 1046 

and lung, effusions encapsulated 
between, diagnosis, July, 90 
clinical methods for examination, 
Jan., 1049 

conditions in which involved, Jan., 
1055 

elevation of, in subdiaphragmatic 
abscess, Jan., 1063 
eventration of, Jan., 1058 
high position, as result of adhesive 
pleuritis and pulmonary fi- 
brosis, Jan., 1060 
with lessened motility, Jan., 
1058 

in massive collapse of lung, Jan., 
1062 

in paralysis of phrenic nerve, Jan., 
1067 

inspection of, Jan., 1049 
low position, from emphysema, 
Jan., 1070 

from pericardial effusion, Jan., 
1070 

from pleural effusion, Jan., 
1068 

from spasm, Jan., 1073 
with lessened motility, causes, 
Jan., 1068 

palpation of, Jan., 1050 
paralysis of, Jan., 1067 
percussion of, Jan., 1053 
physiologic considerations, Jan., 
1046 

sign of Litten, Jan., 1049 
spasm of, Jan., 1073 
x-rays in examination, Jan., 1054 
Diaphragmatic effusions, diagnosis, 
July, 91 

hernia, Jan., 1074 
diagnosis, Jan., 1074 
pleurisy, acute, Jan., 1056 
Diaphragmitis, acute, Jan., 1077 
chronic, Jan., 1077 
Diarrhea, fermentative, Nov., 739 
infantile, Nov., 737 

enteritis and, differentiation, 
Nov., 737 
severe, Nov., Ill 
treatment of, Nov., 122 
treatment of, Nov., 744 
summer, Nov., 737 

Diathesis, hemorrhagic, due to neph- 
ritis, Jan., 1096 

Diet in advanced heart failure, July, 
127 


Diet, in eczema, July, 301 

due to uric acid retention, July, 
302 

from food anaphylaxis, July, 304 
when nitrogen retention exists, 
July, 303 

in functional gastro-intestinal dis- 
turbances, May, 1701 
Karell, in advanced heart failure, 
July, 137 

pliability of, in diabetes. May, 1723 
salt-free, in advanced heart failure, 
July, 138 

Digestive disorders, functional, man- 
agement of, March, 1537 
Digitalis, body-weight method of 
administering, July, 133 
Eggleston method of administering, 
July, 133, 189 

in advanced heart failure, July, 132 
in auricular fibrillation, Nov.'" S85; 
May, 1711 
flutter, Nov., 885 
in heart disease, Nov., 885 
Dilatation de la croissance, March, 
1598 

Displacement of heart in phthisis, 
March, 1524 

Dissociation of sensation, Nov., 701 
Diuresis, promotion of, in advanced 
heart failure, July, 13S 
Diuretics in edema. May, 1642 
in retention of nitrogenous sub- 
stances, May, 1653 
in sodium chlorid retention. May, 
1652 

in uremia. May, 1651 
right and wrong uses. May, 1639 
Double lobar pneumonia. Sept., S75_ 
Duodenal biliary drainage in chronic 
arthritis, with lambliasis, Jan., 1153 
Duodenum, ulcer of, chronic, diag- 
nosis of. Sept., 506 

Dwarf ragweed as cause of hay-fever, 
May, 1679 

Dysbasia angiosclerotica in diabetes, 
July, 237 

Dysciiezia, Nov., 907 
Dysfunction, gastric, in cases of 
internal secretory disturbance, Jan., 
1227 

Dyspituitarism, March, 1466 

hereditary, cases illustrating, 
March, 1476 

supervening, acromegaly with, case 
illustrating, March, 1469 
Dyspnea, March, 1575 
in advanced heart failure, treat- 
ment, July, 140 
in heart disease. May, 1655 
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Ears, routine examination, Jan., 1191 I 
Eczema and constipation in an infant I 
from an excess of fat in modified 
milk. Sept., 585 
diet in, July, 501 

due to uric acid retention, diet in, 
July, 302 

from food anaphvlaxis, diet in, July, 
301 

when nitrogen retention exists, diet 
in, July, 303 _ 

Edema, diuretics in, Jlay, 1612 

relief of, in advanced heart failure, 
July, 137 

Effort syndrome, iVor., 751 
Effusions, diaphragmatic, diagnosis of, 
July, 91 

encapsulated pleural, between lung 
and diaphragm, diagno- 
sis, July, 90 

and mediastinum, diagno- 
sis, July, 92 
diagnosis, J^tly, 69 
fluid and air in association with, 
July, 96 

interloVjar, diagnosis of, July, 
101 

parietal, diagnosis of, July, 70 
Eccondarj' changes in chest 
associated with, July, 117 
infrapulmonaiA’, diagnosis of, July, 
91 

parietal, diagnosis of, July, 90 
pericardial, low position of dia- 
phragm from, Jen., 1070 
pleural, low position of diaphragm 
from, Jan., 1068 

Eggleston method of administering 
digitalis, July, 133, 189 
Ehrlich's reagent, July, 285 
Electrocardiogram in diagnosis of 
mitral stenosis. Sept., 395 
clinical significance of changes in 
form of, May, 1839 
Elimination in ad\-anced heart failure, 
July, 131 

Emph>-sema associated with asthma, 
May, 1753, 1754 

low position of diaphragm from. 
Jar.., 1070 

Emptj-ing time of_ stomach. Sept., 505 
Empyema complicating pneumonia. 
Sept., 47 

diagnosis. Sept., 481 
condition of patient. Sept.. 

482 

exploratory puncture. Sept., 

483 

physical signs,' Sept., 482 
x-rays, Sep!., 183 
voi_ 4 — III 


Empyema complicating pneumonia, 
frequency. Sept., 481 
mortality. Sept., 4S5 
treatment, Sep!., 483 
tyi:«s, Sept., 478 
diagnosis of, July, 69 
infrapulmonarv, diagnosis of, July, 
91 

Encapsulated pleural effusions be- 
tween lung and dia- 
phragm, diagnosis, July, 
90 

and mediastinum, diagno- 
sis, July, 92 
diagnosis, July, 69 
fluid and air in association with, 
July, 92 

interlobar, diagnosis, July, 104 
parietal, diagnosis of, July, 70 
secondary changes in chest 
associated with, July, 117 
Encephalitis, Sep!., 543 
diagnosis. Sept., 550 
lethargica after influenza, July, 46 
prognosis. Sept., 551 
summary. Sept., 553 
j treatment. Sept., 551 
Endarteritis obliterans, Jan., lOlo 
Endocarditis, Nov., 813 

cases illustrating, Nov., 813-818- 
Endocrinasthenia, March, 1442 
Endocrine amenorrhea, Nov., 665 
diagnosis, Nov., 679 
hormonic signs, Nov., 683 
s>-mptoms, Nov., 689 
treatment, Nov., 690 
disturbance, basal metabolic rate 
in, Nov., 775 

glands, rile of, in common medical 
diseases, March, 1437 
in pathogenesis of chronic 
nephrosis, July, 169 
study in, July, 59 
Enfants herculC-s, Jan., 1147 
Enteritis, infantile diarrhea and, 
differentiation, Nov., 737 
Enuresis in child. Sept., 631 
treatment, Sep!., 633 
nocturnal, epileptic fits, and back- 
uardness, with dyspituitary 
markings, case illustrating, 
March, 1479 

relation of pituitarx- to, March, 
1464 

Epidural intraspinal tumor, case illus- 
. trating, -Ifoy, 1799 
Epilepsy, adolescent, relation of pitu- 
itary to, March, 1464 
Epileptic attacks with pituitary mark- 
ings, case illustrating, March, 1481 
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Epileptic fits, nocturnal enuresis, and 
backwardness, TOth dyspituitary 
markings, case illustrating, March, 
1479 

Esophagus, carcinoma of, Jan., 1265 
analysis of data on 29 cases, 
Ja7t., 1279 

cases illustrating, Jaji., 1265-1277 
pulmonary complications, Jan., 
1265 

Essential hypertension, July, 27, 296 
Eunuchoidism, Jati., 1143 
Eventration of diaphragm, Jan., 1058 
Ewald test breakfast in examination 
of stomach. Sept., 497 
Exercise, effects of, on blood-pressure, 
July, 257, 270 

in diagnosis of mitral stenosis. 
Sept., 389 

Exophthalmic goiter, case illustrating, 
Jan., 1230 

Extra-ocular muscle imbalance, influ- 
ence at, on general health, 
July, 337 

prevalence of, July, 337 
Extrasystolic arhythmia, Jan., 1220 
Eyes, routine examination, Jan., 1191 


Fahr and Volihard's classification of 
nephritis, July, 15 
False angina, March, 1492 
Fat, dangers of, in diabetic diet, May, 
1725 

Fattening cures, March, 1547 
Feeding, breast, complemental, Nov., 
729 

supplemental, Nov., 734 
Felix-Weil reaction in typhus fever. 
May, 1892 

Fermentative diarrhea, Nov., 739 
Fever, Nov., 747 
aseptic, Nov., 750 
chemical, Nov., 749 
classification of, Nov., 751 
high, Nov., 751 
hysteric, Nov., 750 
in infections, Nov., 747 
in neurasthenia, Nov., 753 
moderate, Nor., 751 _ 
protein metabolism in, Nov., 748 
relation of nervous system to, 
Nov., 750 
slight, Nov., 751 
subfebrile, Nov., 751 
subnormal, Nov., 751 
very high, Nov., 751 
Fibrillation, auricular, July, 307; 
May, 1710. See also Auricular 
fibrillation. 


Fibrosis, pulmonary, high position of 
diaphragm as result of, Jan., 1060 
Flint thrill, Jati., 1197 
Flutter, auricular, Jan., 1219, 1221 
digitalis in, Nov., 885 
Focal infection and arthritis, Nov., 655 
Food anaphylaxis, diet in eczema 
from, July, 304 

Forme fruste of thyroid deficienc}', 
case illustrating, March, 1454 
Fright, auricular fibrillation from, 
July, 331 

Frohlich’s disease, March, 1465 

syndrome with cfjileptic fits and 
nocturnal enuresis, case illustrat- 
ing, March, 1472 
Frontal lobe tumor, Nov., 921 
Functional activity of heart, March, 
1313 

digestive disorders, management, 
March, 1537 

gastro-intestinal disturbances, drugs 
and diets in. May, 1701 
fatigue group. May, 1694 
habit group. May, 1698 
suggestible group. May, 1696 
treatment, May, 1693, 1701 
Ftirbringer’s sign, Jan., 1065 


Gaits, abnormal, Nov., 702 
normal, Nov., 702 

Gangrene complicating typhus fever. 
May, 1890 

in diabetes, July, 234 
Gartner’s method of determining 
venous pressure, July, 243 
Gastric dysfunction in cases of internal 
secretory disturbance, Jan., 1227 
neuroses, relation of thyro-adrenal 
apparatus in, March,^ 1440 
symptoms in cerebrospinal syphilis, 
Jan., 1117-1123 

Gastro-intestinal disturbances, func- 
tional drugs and diets in. 
May, 1701 

fatigue group, May, 1694 
habit group. May, 1698 
suggestible group. May, 1696 
treatment of. May, 1693, 1701 
symptoms, significance, March, 1585 
Gaucher’s disease in early life, Jan., 
1136 

Genito-adrenal syndrome, March, 
1367 

•Gibson rule, Jan., 1005 
Glandular fever, July, 361 
bacteriology, July, 365 
cases illustrating, July, 367-370 
clinical picture, July, 361 
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Glandular fever, complications, July, 
364 

etiologt’, July, 365 
historj’, July, 361 
pathologj’, July, 365 
prognosis, July, 367 
treatment, July, 367 
Glass capsules for testing _venous 
pressure, July, 240 

Glycosuria associated with diabetes, 
case illustrating, March, 1376 
cases illustrating, March, 1376 
renal, March, 1375, 13SS; May, 1731 
significance of, March, 1375 
Goetsch test, Jaii., 1232 
Goiter, exophthalmic, case illustrat- 
ing, Jan., 1230 

Gonads, deficiency of, basal metabolic 
rate in, Nov., 7S1 
Gordon reflex, Nov., 713 
Gout, colchicum in, Jan., 1043 
tophaceous, Jan., 1029 
treatment, Jan., 1043 
tuberculosis and, relation, Jan., 
1042 

Gouty kidney, Jan., 1043 
Graham Steell murmur in mitral 
stenosis. Sept., 391, 392, 393, 398 
Graves’ disease, case illustrating, Jan., 
1230 

Growth hypertrophy, March, 1598 

Hadjt vomiting in children. Sept., 444 
Habitus enteropticus, March, 1544 
Hay-fever, seasonal, causesiof,i3fay, 
1673 

treatment of. May, 1673 
Heart action, partiallv irregular, Jan., 
1219 

rapid, -Ifoy, 1707 
cases illustrating. May, 1712- 
1721 

totally irregular, Jan., 1222 
disease, acquired, in childhood, 
Sept., 607 

prognosis. Sept., 609, 615 
treatment. Sept., 609, 615 
basal metabolism in, March, 1411 
classifiration, March, 1313, 1314 
congenital, as cause of cyanosis 
in newborn. Sept., 596 
in phthisis, March, 1530 
definition, Nov., 877 
diagnosis, errors in, Nov., 877 
digitalis in, Nov., 885 
d\-spn<a in. May, 1655 
errors in diagnosis, Nov., 877 
in treatment, Nov., 877 
functional capaciU’ of heart in, 
Nov., 879 
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Heart disease, occupational therapy in, 
iVof., 887 . 

pulmonarv' thrombosis in, Jan., 
1010 

thrombosis in, Jan., 1010 
treatment, errors in, Nov., STi 
valvular, in phthisis, March, 1527 
vital capacity of lungs in, May, 
1655 

cases illustrating. May, 
1664 

displacement of, in phthisis, March, 
1524 

failure, advanced, anasarca in, 
relief, July, 130 
diet in, July, 129 
digitalis in, July, 132 
dvspnea in, treatment, July, 
'140 _ 

edema in, relief, July, 131 
elimination in, July, 131 
general management, July, 124 
ICarell diet in, July, 157 
management of bowels in, July, 
131 

orthopnea in, treatment, July, 
140 

ouabain in, July, 134, 135 
pain in, treatment, July, 140 
paracentesis in, July, 139 
promotion of diuresis in, July, 
138 

relief of anasarca in, July, 137 
of edema in, July, 137 
respiratorv svmptoms, July, 
140 

rest in, July, 124 
salt-free diet in, July, 138 
sleep in, July, 126 
strophanthin in, July, 134, 
135 

symptomatic treatment, July, 
137 

theobromin in, July, 138 
theocin in, July, 138 
theophyllin in, July, 138 
treatment of, July, 121 
symptomatic, July, 137 
use of drugs acting upon heart, 
July, 132 

functional activity, March, 1313 
Capacity, Nov., 879 
in phthisis, .Iforrii, 1519 
irritable, of soldiers, variability of 
blood-pressure in, July, 261, 262 
mitral shape. Sept., 388 
murmurs, case illustrating, starch, 
1323 

pain over, March, 1500 
reserve power. May, 1657 
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Mcart, rheumatic infection, in child- 
liood, Sc/j/,, 616 

routine exaniitmtion, Jan., 11% 
size of, in phthisis, March, 1519 
use of drugs acting upon, in ad- 
vanced Iicart failure, Jn/y, 132 
Heart-block, Jan., 1217 
Heart-failure, advanced, after-treat- 
ment of, Jn/y, 142 
prophylaxis of, Jn/y, 141 
Hemichorea, Mav, 1866 
Hemolytic anemia, May, 173,1 
icterus in carlj/ life, Jan., 1137 
Hemophilia, retinal hemorrhage in, 1 
Jau., 1100 ] 

Hemorrhage, cerebral, as cause of 
cyanosis in neivhorn, .9cp/., 597 
retinal jiemorrhagc in, Jan., 1095 
in nephritis, relation to retinal 
hemorrhage, Jan., 1095 
retinal, Jan., 1091 
etiology of, Jan., 1100 
in acute aplastic aiiem/a, Jan., 
1098 

in arteriosclerosis, Jan., 1095 
in hemophilia, Jan., 1100 
in nephritis, Jan., 1091, 1902 
in pernicious anemia, Jan., 1097 
in purpura, Jon., 1100 
in scurvy, Jan., 1100 
in secondary aplastic anemia, 
Jan., 1098 

relation of licmorrhagc in neph- 
ritis to, Jan., 1095 
Hemorrhagic diatfie.sis due to neph- 
ritis, Jan., 1090 

purpura in nephritis, Jan., 1096 
Hereditary dyspitiiitarism, cases illus- 
trating, March, 1470 
syphilis^ treatment, Nav., 895 
Hernia, diaphmgmatic, Jan., 1074 
diagnosis of, Jan., 1074 
Herpes zoster in rliabetes, Jnly, 237 
Hcrxlieimcr reaction, March, 1304 
Hcteroplioria, inlluencc of, on general 
health, Jnly, 337 
prevalence of, Jnly, 337 
symptom-complex of, Jnly, 339 
treatment of, Jnly, 340 
Hiccough, Jan., 1073 
High position of diaphragm as result 
of adhesive pleuritis and pul- 
monary fibrosis, Jan., 1000 
with lessened motility, Jan., 
1058 

History taking in diseases of stomach, 
Sept., 488 

Horinonic signs of anterior lobe of 
hyiiophysis, Nov., 779 
of endocrine amenorrhea, Nnv.,683 


Horinonic signs of posterior lobe of 
hypophysis, Nov., 780 
Hospital, social worker in, function 
o(. Sept., 372 

Howell's theory of blood-clotting, 
Jan., 1006 

Hunger, air-, March, 1582 
Hunger-pain in diseases of stomach, 
Sept., 488 

Hyaline thrombosis, Jan., 1007 
Hypalgcsin, Nov., 700 
Hyperacidity in diseases of stomach. 
Sept., 488 

Hj'pcralgcsia, Nov., 700 
Hyperesthesia, Nov., 700 
Hypcrpicsis, Jnly, 296 
Hyperplastic perihepatitis, chronic, 
March, 1333 

Hyperpnea, ilfarc/i, 1575 
' Hyperpyrexia, Nov., 751 
Hypertension and transient auricular 
fibrillation, Jnly, 333 
essential, Jnly, 21, 296 
primary, Jnly, 27 

renal function tests in, cases illus- 
trating, Sept., 527-530 
treatment of, Jnly, 257, 275 
variability of blood-pressure in, 
Jnly, 25 7_ 

vascular, with angina pectoris and 
cerebral hemorrhage. May, 1767 
Hyperthermesthesia, Nov., 700 
Hyperthyroidism, basal metabolism 
in, Jan,, 1001; March, 1415 
beginning with gastric symptoms, 
eases illustrating, March, 1440- 
14.54 

crcatimiria in, March, 1401 
pain in, March, 1501 
variations in cases, from a clinical, 
laboratory, and therapeutic 
standpoint, March, 1393 
Hypertrophy, growth, March, 1598 
Hypestliesia, Nov., 700 
Hypoesthesha, Nov., 700 
Hypogenitalism, dun., 1143_ 
Hypoglyceniia, critical period of, in 
iindernutrition, May, 1728 
Hypophysis, anterior lobe, hormonic 
signs, Nov., 779 

posterior lobe, hormonic signs, 
Nov., 780 

llypopinealism, Jan., 1148 
Hypotension, variability . of blood- 
pressure in, Jnly, 257 
Hysteric fever, Nov., 750 


Ici: liver of Ciirsclimann, Nov., 849 
feed liver, March, 1333 
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Icterus, hemolvtic, in early life, Jan., 
1137 

Idiopathic anemia, Jan., 1239 
Ileopyloric reflex, March, 15SS 
Iliac colon, spasm of. No?., 904 
Indican reaction in chronic intMtinal 
indigestion from malassimilation of 
starch in children. Sept., 627 
Indigestion, chronic intestinal, from 
starch shorting indican reaction 
in children. Sept., 621 
Infancv, disturbed weight in, Nov., 
8S9 ' _ . 

Infant feeding, lactic acid in, Nov., 891 
Hercules, March, 1368 
Infantile diarrhea, Nov., 737 

enteritis and, differentiation, 
Nov., 737 
severe, Nov., 717 
treatment of, Nov., 722 
treatment, Nov., 744 
Infections, fever in, Nov., 747 
focal, and arthritis, Nov., 655 
jaundice due to, March, 1305 
Inflammatoo' conditions, subdia- 
phragmatic, -Ifay, 1871 
Influenza, complications and sequels, 
management. Jiffy, 29 
thrombosis in, Jan., 1009 
Influenzal pneumonia, serum and 
blood of convalescent patients in 
treatment of, Jan., 937 
Infrapulmonarv empvema, diagnosis. 
Jiffy, 91 

Insanity, manic-depressive, Nov., 931 
Inspection of diaphragm, Jan., 1049 
Intercostal neivc, neuritis of, pain of, 
March, 1500 

Interlobar pleural effusions, diagnosis 
of. Jiffy, 104 

Internal secretions, diseases of, prob- 
lems in, Jan., 1141 
secretory disturbance, gastric dys- 
function in cases of, Jan., 1227 
Intestinal indigestion, chronic, from 
starch showing indican reaction in 
children, Scpl., 621 

Intoxications, jaundice due to, March, 
1305 

Intraspinal treatment of ncurosj-philis, 
Nov., 897 

tumor, epidural, case illustrating, 
-l/cy, 1799 

Irritable heart of soldiers, xariability 
of blood-pressure in. Jiffy, 261, 262 

jAfsnicr,. causes, .'Jarck, 1304, 1305 
congenital. .March, 1305 
due to infections and intoxications. 
.March, 1305 


Jaundice folloa-ing administration of 
arsphenamin, March, 1293 
cases illustrating, March, 
1293-1303 

obstructive, March, 1305 
Joints, involvement of, in scarlatina, 
March, 1565 

Karell diet in adAanced heart 
failure, July, 137 
Ketosis, Jiffy, 352 
causes of. Jiffy, 352 
treatment of, July, 358 
Kidney, diabetic, July, 177 
function tests. Sept., 513 

clinical application. Sept., 513 
gouty, Jan., 1043 
\ascular supply. May, 1639 
Krauss’s method of determining capil- 
lary pressure, July, 248 


Lactic acid milk in infant feeding, 
Nov., 891 

Legs, spontaneous thrombosis in, Jan., 
1014 

Lethargic encephalitis after influenza, 
July, 46 

Leukemia, acute monocytic, case 
illustrating, March, 1635 
atypical cases, 1607-1637 
basal metabolism in, March, 1412 
classification, March, 1607 
leukopenic, March, 1608 
lymphatic, chronic, case illustrat- 
ing, March, 1629 

Ivmphoid, leukoevtes of, March, 
' 1612 

monocytic, March, 1613 
myeloid, leukocytes of, Jfarch, 1610 
Leukemic blood, oxidase reaction of 
cells in, March, 1614 
Leukoextes of Ivmphoid leukemia, 
M6rch, 1612 

of myeloid leukemia, March, 1610 
of normal blood, March, 1609 
Leukopenic leukemia, Jfcrch, 1608 
mvelemia, case illustrating, March, 
’1615, 1620 

I Leukosarcoma cells, March, 1613 
I Leukosarcomatosis, Sternberg’s, case 
illustrating, .\farcJ:, 1629 
Libman's drying-out treatment in 
blood transfusion, March, 1517 
Line, white adrenal, Jan., 1230 
Litten’s diaphragm sign, Jan., 1049 
Liver, cirrhosis of, classification. Sept., 
555 

factors influencing production of 
symptoms in, Sept., 557, 559 
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Liver, cirrhosis of, of unknown etiol- 
ogy, Sept., 564 

showing jaundice and ascites, 
Sepi., 555 

observations on frequency 
of symptoms and signs. 
Sept., 561 

time of appearance. Sept., 
559 

ice, of Curschmann, Nov., 849 
iced, March, 1333 

pericarditic pseudocirrhosis, March, 
1333 

Lobar pneumonia. Sept., 571 
age incidence, Sept., 573 
bilateral. Sept., 557 
complications. Sept., 578 
concurrent diseases, Sept., 579 
convalescence in, management, 
March, 1423 
double. Sept., 575 
gross pathology. Sept., 576 
lung involvement, Sept., 574 
management of convalescence in, 
March, 1423 

pleural exudate in. Sept., 577 
prevention, Jtily, 191 
prophylactic vaccination against, 
July, 193 

serum and blood of convalescent 
patients in treatment of, 
Jan., 937 

treatment, Jtdy, 191, 199 
method of administering 
serum, July, 201 
reaction to serum, July, 203 
serum sickness after, July, 
204 

sex incidence. Sept., 573 
Lumbago, Jan., 973, 975 
acupuncture in, Jan., 977 
chronic, Jan., 977 

Lumbar puncture as routine proced- 
ure, Jan., 1202 

Lungs, abscess of, localized pyo- 
pneumothorax and, differentia- 
tion, July, 98 

and diaphragm, effusions encapsu- 
lated between, diagnosis, July, 90 
and mediastinum, effusions encap- 
sulated between, diagnosis, July, 
92 

involvement of, in scarlatina, 
March, 1572 

malignant disease of. May, 1811 
diagnosis. May, 1828 
symptoms. May, 1827 
treatment, May, 1832 
massive collapse, diaphragm in, 
Jan., 1062 
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Lungs, routine examination, Jan., 1198 
syphilis of. May, 1 785 
diagnosis. May, 1796 
differential diagnosis, May, 1789 
frequency. May, 1792 
patholo^'. May, 1794 
prognosis, May, 1796 
symptoms. May, 1795 
treatment, 2fay, 1797 
vital capacity, in heart disease, 
Jlifoy, 1655 

cases illustrating. May, 
1664 

Lutein, Nov., 691 
ampules, Nov., 691 
Lj'mphatic leukemia, chronic, case 
illustrating, March, 1629 
Lymphemia, March, 1608 
Lymph-nodes, enlarged, in neck, in 
scarlatina, March, 1563 
Lymphoid leukemia, leukocytes of, 
March, 1612 


Malignant disease of lungs, May, 
1811 

diagnosis. May, 1828 
symptoms. May, 1827 
treatment, May, 1832 
Manic-depressive insanity, Nov., 931 
Marantic thrombi, Jan., 1008 
Massive collapse of lung, diaphragm 
in, Jan., 1062 

Mastoiditis complicating scarlatina, 
March, 1556 

Mediastinopericarditis, chronic, car- 
diolysis for, Nov., 835 
Mediastinum and lung, effusions en- 
capsulated between, diagnosis, July, 
92 

Medical and social treatment, inter- 
relation, Sept., 371-382 
Medical-social clinic. Sept., 371 
Mesenteric thrombosis, Jan., 1012 
Metabolic rate, basal, in deficiency of 
adrenals, Nov., 782 
of gonads, Nov., 781 
in endocrine disturbance, Nov., 
775 

in pituitarism, Nov., 777 
in pluriglandular syndromes, 
Nov., 782 

in thyroidism, Nov., 775 
-Metabolism, basal, clinical value, 
March, 1403 

determination of, March, 1403 
limitations, in diagnosis, March, 
1483 

with Benedict portable respi- 
ration apparatus, March, 1404 
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Jvletabolisra, basal, in diabetes melH- 
tus, March, 1410 
in disease, March, 1408 
in diseases of thjToid gland, 
March, 1415 

in heart disease, 2i[arch, 1411 
in hyperthyroidism, Jan., 1001; 
March, 1415 

in leukemia, March, 1412 
in nephritis, March, 1411 
in ob«ity, March, 1409 
in pernicious anemia, March, 1412 
in tuberculosis, March, 1414 
in tj’phoid fever, March, 1413 
\’alue of, Jan., 989 _ • 

protein, in fevers, Nov., 748 
Migrating thrombosis, Jan., 1014 
Milk, lactic acid, in infant feeding, 
Nov., 891 _ 

modified, preparation of. Sept., 593 
Milk-leg, Jan., 1010 
Mitral shape of heart. Sept., 388 
stenosis, auscultation in diagnosis, 

. Sepl.,3S9 

cases illustrating. Sept., 401-416; 

March, 1315 
classification. Sept., 399 
diagnosis. Sept., 383 
differential. Sept., 395 
electrocardiogram in diagnosis. 
Sept., 395 

exercise in diagnosis. Sept., 389 
history' in diagnosis, Sept., 386 
inspection in diagnosis, 387 
murmurs of, explanation. Sept., 
384 

palpation in diagnosis. Sept., 387 
percussion in diagnosis. Sept., 388 
pulse in diagnosis, Sept., 388 
x-ray in diagnosis. Sept., 395 
Mock angina, March, 1492 
Modified milk, preparation of, Sept.,593 
Monocytic leukemia, March, 1613 
acute, case illustrating, March, 
1635 

Morawitz’s thcorv of blood-clotting, I 
Jan., 1005, 1006 

Moritz and von Tabora's method of 
determining venous pressure, Jvty, 
244 

Motor functions, perversions in, Nov., 
606 

Multiple Ecrositis, March, 1329 

cases illustrating, March, 1329, 
1338 

etiology, March, 1335 
pathogenesis, March, 1336 
Murmur, Flint, Jan., 1197 
Graham Steell, in mitral stenosis. 
Sept., 391, 392, 393, 398 
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Murmurs, heart, case illustrating, 
March, 1323 

of mitral stenosis, explanation. 
Sept., 384 

Muscle sense, Nov., 701 
Myelemia, March, 1608 
leukopenic, case illustrating, March, 
1615, 1620 

Myeloblasts, March, 1612 
amitotic, March, 1613 
Myelogone, March, 1611 
Myeloid leukemia, leukocytes of, 
March, 1610 

Myelosis, acute aleukemic, case illus- 
trating, March, 1615, 1623 
chronic aleukemic, case illustrating, 
March, 1620 

Myocardial insufficiency, abdominal 
symptoms of, July, 289 
My'ocarditis, chronic, case illustrating, 
March, 1320 
in phthisis, March, 1532 
Myxedema, chronic nephrosis in asso- 
ciation with, July, 167 
symptoms of. May, 1748 
treatment of. May, 1 749 
with anemia, May, 1733, 1743 


Nephritis, July, 1 
acute, functional tests in, cases il- 
lustrating, Sept., 518-522 
basal metabolism in, March, 1411 
chronic diffuse, July, 169 

cases illustrating, July, 172- 
174 

parenchymatous, July, 145 
clinical types, July, 145 
inflammatory type, July, 169 
mixed type, July, 175 
non-inflammatory type, July, 
145 

_with hydrops, July, 171 
with edema, functional tests in, 
cases illustrating. Sept., 522- 
525 

without edema, functional tests 
in, cases illustrating. Sept., 525- 
527 

classification of, July, 14 
complicating scarlatina, March, 
1569 

hemorrhage in, relation to retinal 
hcraorrhage, Jan., 1095 
hemorrhagic diathesis due to, Jan., 
1096 

in i^sociation with diabetes, July, 
177 

observations on, Jan., 1103 
cases illustrating. Jan., 1103-1110 
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Nephritis, purpura ha:morrhagica in, 
Jan., 1096 

retinal hemorrhage in, Jan., 1091, 
1092 

Vollhard and Fahr's classification, 
July, 15 

Nephrosis, July, 14 
chronic, July, 145 
cases illustrating, July, 147-167 
in association with myxedema, 
July, 167 

r61e of endocrine glands in 
pathogenesis of, July, 169 
with superimposed diffuse neph- 
ritis, July, 175 

Nerve function, cranial, practical 
points about, Nov., 707 
mechanism of respiration, Jan., 
1048 

Nervous patients, routine examina- 
tion, Jan., 1194 

symptoms in diseases of stomach. 
Sept., 489 

system, central, diseases of, in 
children, vomiting in. Sept., 443 
physical examination, Nov., 695 
relation of, to fever, Nov., 750 

Neuralgic pains in diabetes, July, 234 

Neurasthenia, fe\’er in, Nov., 753 

Neuritis of an intercostal nerve, pain 
of, March, 1500 

Neurocirculatory asthenia, Nov., 754; 
March, 1522 

variability of blood-pressure in, 
July, 257 

Neurologic aspects of chorea, May, 
1863 

■causes of diabetes inellitus, July, 225 
treatment, July, 238 
conditions due primarily to diabetes 
mellitus, July, 226 
not due primarily to diabetes 
mellitus, July, 236 
of doubtful origin in diabetes, 
July, 237 

•diagnosis, essentials in, Nov., 695 
examination of gait, Nov., 702 
of pupils, Nov., 703 
of reflexes, Nov., 698 
of special senses, Nov., 098 
practical points in testing sensa- 
tion, Nov., 699 
reflexes in, Nov., 698, 709 
special senses in, Nov., 698 
treatment, July, 238 
effects of diabetes mellitus, July, 
226 

examination, routine, Jan., 1201 

Neuronitis, cellular peripheral, July, 
227 


Neuronitis, peripheral, July, 227 
terminal peripheral, July, 227 
trimcular peripheral, July, 227 
Ncuropsychic reactions associated 
with disturbances of ovarian func- 
tion, Nov., 757 

Neuroses, gastric, relation of thyro- 
adrcnai_ apparatus in, March, 1'140 
Neurosis in asthenics, March, 1544 
Neurosyphilis, intraspinal treatment, 
Nov., 897 

Newborn, cyanosis in, causes, Scpl., 
596 

Nitrogenous substances, retention of, 
diurdtics in. May, 1653 
Nocturnal enuresis, epileptic fits, and 
backwardness, with dyspituit- 
ary markings, case illustrating, 
March, 1479 

relation of pituitary to, March, 
1464 


Obesity, basal metabolism in, March, 
1409 

Obstructive jaundice, March, 1305 
Occupational therapy in heart disease, 
Nov., 887 

Oppenheim reflex, Nov., 713 
Orthopnea in advanced heart failure, 
treatment, July, 140 
Orthostatic albuminuria, diagnosis, 
March, 1599 
etiolog}', March, 1596 
prognosis, March, 1600 
spinal brace in treatment, March, 
1595, 1602 

symptoms, March, 1598 
treatment, March, 1600 
Osteitis deformans, Nov., 829 

differential diagnosis, Nov., 833 
etiology, Nov., 832 
pathology, Nov., 833 
prognosis, Nov., 834 
treatment, Nov., 834 
Otitis media complicating scarlatina, 
March, 1556 

Ouabain in advanced heart failure, 
July, 134, 135 

Ovarian function, disturbances of, 
neuropsychic reactions associated 
with, Nov., 131 
residue, Nov., 692 
substance, Nov., 691 
Oxidase reaction of cells in leukemic 
blood, March, 1614 


Paget’s disease of bones, Nov., 829 
differential diagnosis, Nov., 833 
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Facet’s disease of bones, etiolog>', 
Xk., S32 ^ 
patholo^", -Vo;'., S33 
prognosis, Xm., 834 
treatment, Xov., S34 
Pain from overuse of tobacco, March, 
1501 

in adranced heart failure, treat- 
ment, July, 140 
in aortic disease, March, 1499 
in disease of coronarx' arteries, 
March, 1498 _ 

in hyperthyroidism, March, 1501 
in lower back, Jan., 973_ 
treatment, Jan., 987 
in neuritis of an intercostal nerve, 
March, 1500 
in pleurisy, March, 1500 
over heart, March, 1500 
referred, Jan., 974 

from prostatic disease, Jan., 9S4 
Palpation in diagnosis of mitral 
stenosis. Sept., 387 | 

in e.vamination of stomach. Sept ., ! 
494 

of diaphragm, Jan., 1050 
Paracentesis in advanced heart failure, 

■ Jri/y, 139 

Paralysis of diaphragm. Jan., 1067 
spastic, in children, SepJ., 417 
Parenchymatous nephritis, chronic, 
July, 145 

clinical types, July, 145 
inflammatory type, July, 169 
mixed type, July, 175 
non-inflammatorv tvpe, July, 
145 

with hydrops, July, 171 
Paresis, iW,’., 915 
Paresthesia, Xov., 700 
Parietal effusions, diagnosis, July. 90 
encapsulated pleural effusions, diag- 
nosis, July, 70 I 

Parotitis complicating tx-phus fevar, 1 
-Ifay, 1890 1 

Paroxx-smal auricular tachycardia, j 
May, 1708, 1710 

tachveardia, Xov., 909; Jan., 1218, 
1219 

treatment, .Ifcy, 1710 
Pathologic rcllc.xcs, Xov., 699 
Percussion in diagnosis of mitral 
stenosis. Sept., 3SS 
in c-wimination of stomach, 5e/>t., 495 
of diaphragm, Jan., 1053 
Perennial asthma, -Hoy, 1751 
Pericardial effusion, low position of 
diaphragm from, Jan., 1070 
Pcrirarditic pscudocirrhosis of Ii\ar. 
.'.larch, 1333 


Pericarditis, adhesive, chronic, eti- 
ology' of, Nov., 851 
operative treatment, Nov., 852 
in phthisis, March, 1534 
Pericardium, adherent, Nov., 835 
operative treatment, Nov., 852 
Perihepatitis, chronic hyperplastic, 
March, 1333 

Peripheral neuronitis, July, 227 
cellular, Jtily, 227 
thrombosis, Jan., 1010 
Perix'isceritis, March, 1333 
Pernicious anemia, Jan., 1017, 1239 
basal metabolism in, March, 1412 
etiology, Jan., 1240, 1241 
gastro-intestinal symptoms, Jan., 
1239 

in early life, Jan., 1131 
treatment, Jan., 1138 
of pregnancy. May, 1733 
prognosis, Jan., 1252 
retinal hemorrhage in, Jan., 1097 
spinal cord symptoms, Jan., 1239 
symptoms, Jan., 1239 
treatment, Jan., 1024, 1253 
Perpetual arhythmia. May, 1710 
Pfuhl’s sign, Jan., 1065 
Phlebitis, Jan., 1005 
after prostatectomy, Jan., 1011 
clinical causes, Jan., 1008 
Phlegmasia alba dolens, Jan., 1010 
Phleum pratense as cause of hay- 
fever, May, 1678 

Phrenic nerve, paralysis of, diaphragm 
in, Jan., 1067 
Phthalein test. Sept., 513 
Phthisis, congenital heart disease in, 
March, 1530 

displacement of heart in, March, 
1524 

functional cardiox-ascular disorders 
in, March, 1521 
heart in, March, 1519 
myocarditis in, March, 1532 
pericarditis in, March, 1534 
right ventricle in, March, 1533 
size of heart in, March, 1519 
thyrogenic cardioxascular disorders 
in, March, 1523 

valvular heart disease in, March, 
1527 

Physical examination of nervous sys- 
tem, Nov., 695 

Physiologic reflexes, Nov., 698 
Pick's disease, Nov., 849; March, 
1333 

Pineal gland, rile of, in precocious 
sexual de\-clopmcnt, Jan., 1148 
Pituitarism, basal metabolic rate in, 
Nov., 777 
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Pituitary gland, disorders of, classifi- 
cation, Nov., 781 

relation of, to adolescent epilepsy 
and nocturnal enuresis, March, 
1464 

signs, classification, Nov., 777 
Pituitrope, March, 1465 
Pleural effusions, encapsulated, be- 
tween lung and dia- 
phragm, diagnosis. My, 
90 

and mediastinum, diag- 
nosis, July, 92 
diagnosis of, July, 69 
fluid and air in association 
with, July, 96 

interlobar, diagnosis of, July, 
104 

parietal, diagnosis''of, July, 70 
secondary changes in chest 
associated \vith, July, 117 
low position|[of diaphragm from, 
Jan., 1068 

exudate in lobar pneumonia. Sept., 
577 

Pleurisy, acute diaphragmatic, Jan., 
1056 

pain in, March, 1500 
Pleuritis, adhesive, high position of 
diaphragm as result of, Jan., 1060 
Pluriglandular syndromes, basal meta- 
bolic rate in, Nov., 782 
Pneumococcus vaccine, July, 193 
Pneumonia, atj^pical case. Sept., 531 
eomplicating scarlatina, March, 
1572 

empyema complicating, Sept., 471 
diagnosis. Sept., 481 
condition of patient. Sept., 

482 

exploratory puncture. Sept., 

483 

physical signs. Sept., 482 
a:-rays. Sept., 483 
frequency, Sept., 481 
mortality. Sept., 485 
treatment. Sept., 483 
types. Sept., 478 

influenzal, serum and blood of con- 
valescent patients in treatment 
ofi Jan., 937 
lobar. Sept., 571 

age incidence. Sept., 573 
bilateral. Sept., 575 
complications of. Sept., 578 
concurrent diseases. Sept., 579 
convalescence in, management, 
March, 1423 
double. Sept., 575 
gross pathology. Sept., 576 


Pneumonia, lobar, lung involvement 
Sept., 574 

management of convalescence in. 
March, 1423 

pleural exudate in. Sept., 577 
prevention of, July, 191 
prophylactic vaccination against, 
July, 193 

serum and blood of convalescent 
patients in treatment of, 
Jan., 937 

treatment, July, 191, 199 
method of administering 
serum, July, 201 
reaction to serum, July, 203 
serum sickness after, July, 
204 

sex incidence. Sept., 573 
streptococcus, serum treatment, 
July, 204 

thrombosis in, Jan.,' 1009 
Poa pratensis as cause of hay-fever. 
May, 1678 

Pollen asthma. May, 1753 
Polyneuritis, diabetic, July, 236, 237 
Polyorrhomenitis, March, 1333 
Polyserositis, March, 1333 
Portal thrombosis, Jan., 1011, 1012 
Postmeningitic dementia, Nov., 919 
Postoperative thrombosis, Jan., 1011 
Postural reflex. Sept., 431 
Posture sense, Nov., 701 
Precocious sexual development, Jan.,. 
1147, 1148 

rSle of pineal gland in, Jan., 
1148 

Pregnancy, circulator}’ disturbances,. 
July, 179 

pernicious anemia of. May, 1733 
Presclerotic stage of atherosclerosis, 
July, 296 

Prophylactic vaccination against 
pneumonia, July, 193 
Prostatectomy, phlebitis after, Jan., 
1011 

Prostatic disease, referred pain from,. 
Jan., 984 

Protein metabolism in fevers, Nov., 
748 

Prothrombin, Jan., 1006 
Pseudocirrhosis of liver, pericarditic, 
March, 1333 

Pseudoleukemic anemia in early life,. 
Jan., 1132 
cause, Jan., 1133 
symptoms, /an., 1134 
treatment, Jan., 1138 
Pseudoparesis alcoholica, Jan., 1290 
Pseudotabes, diabetes, Jtdy, 231 
Psychosis, manic-depressive, Nov., 931 
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Puberty and climacterium, July, 59 
Puerperal thrombosis, Jan., 1010 
Pul monart’ complications in carcino- 
ma of esophagus, Jcr.., 1265 
fibrosis, high position of diaphragm 
as result of. Jar.., 1060 
infections, non-tuberculous, sub- 
acute and chronic, Nov., 
S19 

blood changes in, Nov., S24 
cough in, Nov., S21 
onset of, Nov., S20 
physical signs, Nov., 822 
sputum in, Nov., 825 
tuberculin tests in, Nov., 
826 

.r-ray findings in, Nov., 823 
thrombosis in heart disease, Jan., 
1010 

tuberculosis, heart in, 1519. See 
also Pkihists. 

Pulse in diagnosis of mitral stenosis. 
Sept., 088 

Pulsus alternans, Jan., 1222 
Puncture, lumbar, as routine proced- 
ure, Jan., 1202 

Pupils, practical points about, Nov., 
703 

Purpura haimorrhagica in nephritis, 
Jan., 1096 

retinal hemorrhage in, Jan., 1100 
Pus infections of rectosigmoid regions, 
No-v., 906 

Pylephlebitis, Jan., 1012 
Pyloric stenosis in children, vomiting 
in. Sept., 439 

Pvlorospasm in children, vomiting in, 
'Sept., 439 

Pyopneumothorax, localized, abscess 
of lung and, differentiation, Jtilv, 
98 

subdiaphragmatic, Jan., 1066 

Rachitic splenomegaly, Jan., 1133 
Ragivecd, dwarf, as cause of hay-fer’cr, 
May, 1679 

Rapid heart action. May, 1707 

cases illustrating, -May, 1712- ! 
1721 

Rash in scarlatina, March, 1554, 1555 ' 
Reaction, Herxheimer, March, 1304 
Rectal contractures, Nov., 904 
Rectosigmoid angle, Nov., 901 
atony of, Nov., 907 
region, pus infections of, Nov., 906 
spastic contracture, Nov., 904 
Rectum, routine e.\amination, Jan., 
1024 

Referred pain, Jan., 974 

from prostatic disease. Jar.., 984 


Reflex, abdominal, Nov., 714 
Babinski, Nov., 713 
Chaddock, Nov., 713, 714 
cremasteric, Nov., 714 
Gordon, Nov., 713 
ileopyloric, March, 1588 
Oppenheim, Nov., 713 
postural. Sept., 431 
sole, Nov., 714 

vomiting in children. Sept., 444 
Reflexes in diabetes mellitus, Juh',. 
226 

in neurologic diagnosis, Nov., 698,. 
709 

pathologic Nov., 699 
physiologic, Nov., 698 
Rehfuss test for examination of 
stomach contents. Sept., 498 
Renal function. May, 1639 

as measured by elimination of 
fluids, salt and nitrogen, and 
specific gra\’itv of urine, July, 
209 

test-meal for, July, 209 
tests. Sept., 513 
clinical application. Sept., 513 
two-hour test for, July, 209 
glycosuria, March, 1375, 13S8r. 

Moy, 1731 
sclerosis, 16 

Reserve power of heart, -May, 1657 
Residual blood-pressure, July, 259 
Respiration, abnormal, March, 1575 
nerve mechanism, Jan., 1048 
Respiratory quotient, Jan., 991 
non-protein, Jan., 992 
symptoms in advanced heart failure, 
July, 140 

Rest in ad\’anced heart failure, July, 
124 

Retinal hemorrhage, Jan., 1091 
etiology, Jan., 1100 
in acute aplastic anemia, Jen., 
1098 

in arteriosclerosis, Jan., 1095 
in cerebral hemorrhage, Jan., 
1095 

in hemophilia. Jan., 1100 
in nephritis, Jan., 1091, 1092 
in pernicious anemia. Jar.., 1097 
in purpura, Jan., 1100 
in scurvy, Jan., 1100 
in secondarv aplastic anemia, 
Jan., 1098' 

relation of hemorrhage in neph- 
ritis to. Jar.., 1095 
I Rc\’ersi\’e secondary sex phenomena, 
j March, i545 

i cases illustrating, March,. 

' 1346-1372 
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Rheumatic fever, acute, March, 1326 
infection of heart in childhood, 
Sept., 616 

Rickettsia prowazeki, May, 1879, 1880 
Roman wormwood as cause of hay- 
fever, May, 1679 
Romberg's sign, Nov., 701 
Routine procedures in clinical medi- 
cine, Jan., 1173 
Rule, Gibson, Jan., 1005 
Rumination in children, Sept., 444 


Sacro-iliac joint disease, Jan., 982 
Salt and nitrogen content of urine, 
amount, Sept., 517 

Salt-free diet in advanced heart 
failure, July, 138 
Scarlatina, March, 1553 
arthritis complicating, March, 1566, 
1568 

convalescent blood in, March, 1559 
desquamation in, March, 1557, 1558 
enlarged lymph-nodes in neck com- 
plicating, March, 1563 
etiology, March, 1553 
involvement of joints in, March, 
1565 

of lungs in, March, 1572 
mastoiditis complicating, March, 
1556 

nephritis complicating, March, 1569 
otitis media complicating, March, 
1556 

pneumonia complicating, March, 
1572 

rash in, March, 1554, 1555 
septic type, March, 1559, 1562 
stage of shrinking, March, 1556 
of swelling, March, 1554 
treatment, March, 1574 
Zingher’s treatment, March, 1559 
Scarlet fever, March, 1553. See also 
Scarlatina. 

Sclerosis, renal, Jtily, 16 
Scurv>% retinal hemorrhage in, Jan., 
1100 

Seasonal hay-fever, causes. May, 1673 
treatment. May, 1673 
Secondary se.v phenomena, reversive, 
March, 1345 

cases illustrating, March, 
1346-1372 

Secretions, internal, diseases of, prob- 
lems in, Jan., 1141 
Sensation, dissociation of, Nov., 701 
practical points in testing, Nov., 699 
Sense, muscle, Nov., 701 
^nses, special, in neurologic diagnosis, 
Nov., 698 


Sepsis as cause of cyanosis in new- 
born, Sept., 597 

Septic type of scarlatina, March, 1559, 
1562 

Sergent white line, Jan., 1230 
Serositis, multiple, March, 1329 

cases illustrating, March, 1329, 
1338 

etiology of, March, 1335 
pathogenesis of, March, 1336 
Serum, antipneumococcus, in lobar 
pneumonia, July, 191 
in streptococcus pneumonia, July, 
204 

of convalescent patients in treat- 
ment of lobar and influenzal pneu- 
monia, Jan., 937 

sickness after serum treatment of 
pneumonia, July, 204 
treatment of lobar pneumonia, 
July, 191, 199 

method of administering 
serum, July, 201 

I reaction to serum, July, 203 

’ serum sickness after, July, 

204 

of streptococcus pneumonia, July, 
204 

Sex phenomena, reversive secondary, 
March, 1345 

cases illustrating, March, 
1346-1372 

Sexual development, precocious, Jan., 
1148 

role of pineal gland in, Jan., 
1148 

organs, routine examination, Jan., 
1201 

Sickness, scrum, after serum treat- 
ment of pneumonia, July, 204 
Sigmoidospasm, Nov., 904 
Sign, Broadbent’s, Nov., 852 
diaphragm, of Litten, Jan., 1049 
Fiirbringer’s, Jan., 1065 
Pfiihl’s, Jan., 1065 
Romberg’s, Nov., 701 
Williams', Ja7t., 1078 
Sinus arhythmia, Jan., 1219 
Size and weight in boarding-school 
boys. May, 1899 

Sleep in advanced heart failure, July, 
126 

Sleeping sickness. Sept., 543 
after influenza, July, 46 
Social and medical treatment, inter- 
relation, Sept., 371-382 
worker. Sept., 371 _ 
in hospital, function oi. Sept., 372 
Sodium chiorid retention, diuretics in. 
May, 1652 



EsDEX TO VOLUME 4 


1933 


Sole reflex, Kov., 714 
Spasm, low position of diaphragm 
from. Jar.., 1073 
of diaphragm, Jart., 1073 
of iliac colon, Noz’., 904 
sphincter, Kor., 904 
Spastic contracture of rectosigmoid 
region, -Vor., 904 
paralysis in children. Sept., 417 
Specific graraty of urine, fixation, 
two-hour test for. Sept., 514 
Sphincter spasm, Xor., 904 
Spinal brace in treatment of ortho- 
static albuminuria, March, 1595, 
1602 

Spine, tumor of, differential diagnosis, 
case illustrating, -ITor, 1799 
Splenic thrombosis, Jan., 1011 
Splenomegaly, primary, with anemia, 
in early life, Jan., 1136 
rachitic, Jan., 1133 
Spondylitis, Jan., 9S0 
Spontaneous thrombosis in legs, Jan., 
1014 

Spring tonometer for measuring capil- 
larj- pressure, July, 250 
Sputum bacteria, jrelation of, to 
asthma, -l/ay, 1758 
in subacute and chronic non-tuber- 
culous pulmonary infections. 
Nor., 825 

Status thvmicolvmphaticus, Jan., 
1257 ' ■ j 

thymicus, Jan., 1022 
Stenosis, mitral, auscultation in diag- 
nosis, Sept., 389 

cases illustrating. Sept., 401—416; 
March, 1315 

classification of. Sept., 399 
diagnosis of, Scpl., 383 
differential. Sept., 395 
electrocardiogram in diagnosis. 
Sept., 395 

exercise in diagnosis. Sept., 389 
Graham Stecll murmur in. Sept., 
391, 392, 393, 598 
histoiy- in diagnosis. Sept., 386 
inspection in diagnosis. Sept., 387 
murmurs of, explanation. Sept., 
384 


Stomach, cancer of, .r-rays in diag- 
nosis, Sept., 510 

contents, examination of. Sept., 495 
emptying time of. Sept., 505 
examination of, blood tests, 500 
cancer. Sept., 492 
contents. Sept., 495 
history taking. Sept., 4SS 
hunger-pains. Sept., 4SS 
hyperacidity. Sept., 4SS 
modem. Sept., 487 
ner\-ous symptoms. Sept., 489 
palpation. Sept., 494 
percussion. Sept., 495 
ph\-sical examination of patient. 
Sept., 494 

re-examinations and follow-up 
system. Sept., 503 
Rehfuss test. Sept., 498 
stomach-tube. Sept., 497 
string test. Sept., 500 
test breakfast. Sept., 497 
of capacity. Sept., 495 
•v-rays, Sept., 501 
modem examination. Sept., 487 
normal definition of. Sept., 504 
ulcer of, anatomic results of treat- 
ment, Sept., 509 
chronic, diagnosis of. Sept., 506 
Stomach-tube in examination of 
stomach. Sept., 497 
Streptococcus pneumonia, serum 
treatment, July, 204 
String test for examination of stomach. 
Sept., 500 

Strophanthin in admneed heart fail- 
ure, July, 134, 135 
Stuttering, bladder. Sept., 640 
Subcostal angle, costal margins, 
movement of, Jan., 1050 
Subdiaphragmatic abscess, Jan., 1063, 
1065 

1 clemtion of diaphragm in, Jan., 

I 1063 

i inflammatory- conditions. May, 1871 
I pyopneumothorax, Jan., 1066 
I Subfebrile fever, iVor., 751 
I Submaxillary glands, infection of. 
complicating tvphus fever. Mar, 
1890 


palpation in diagnosis. Sept., 387 
percussion in diagnosis. Sept., 388 
pulse in diagnosis. Sept., 388 
x-ray in diagnosis. Sept., 395 
pvloric, in children, vomiting in. 
Sept., 439 

Sternberg’s leukosarcomatosis, case 
illustrating, March, 1629 
Stomach, cancer of, diagnosis. Sept., 
402 . 510 


j Subnomial fe\er, Xor., 751 
1 Summer diarrhea, Xcr., 737 
Supplemental breast feeding, Xor., 734 
Swift-Ellis method of intraspinal 
therapy in syphilis, .Yer., 897 
Syndrome, effort, Xor., 754 
I Frohlich's, with epileptic fits and 
j nocturnal enuresis, case illus- 
trating, March, 1472 
! gcnito-adrenal, March, 1367 
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Vomiting in pyloric stenosis in chil- 
dren, Sept., 439 

in pylorospasm in children, Sept., 

439 

persistent, in children. Sept., 443 
reflex, in children. Sept., 444 
with high fever in children. Sept., 

440 

von Jaksch’s disease, Jan., 1132 
von Tabora and Moritz's method of 
determining blood-pressure, Jtily, 
244 


Wachstumshypertrophie, March, 
1598 

Weight and size in boarding-school 
boys. May, 1899 
disturbed, in infancy, Nov., 889 
Weil-Felix reaction in typhus fever. 
May, 1892 

White adrenal line, Jan., 1230 
Wilbur and Addis' method of esti- 
mating urobilin and urobilinogen, 
July, 287 


Williams' sign, Jan., 1078 
Wormwood, Roman, as cause of hay- 
fever, May, 1679 


X-Ray findings in subacute and 
chronic non-tuberculous pulmonary 
infections, Nov., 823 
X-Rays in diagnosis, Jan., 1205 

of cancer of stomach, Sept., 510 
of empyema complicating pneu- 
monia, Sept., 483 
of mitral stenosis. Sept., 395 
in examination of diaphragm, Jan., 
1054 

of stomach. Sept., 501 
in treatment of malignant disease 
of lungs, Jfoy, 1832 


Zenker's degeneration in influenza, 
■ July, 52 

Zingher’s treatment in scarlet fever, 
March, 1559 

Zuckergussleber, March, 1333 
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